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FIELD HEARING ON SCIENCE AND MATH 
EDUCATION REFORM 



TUESDAY, JULY 7, 1992 

U.S. Senate, 

COMMrCTEE ON GOVERNMENTAL AFFAIRS, 

Washington, DC 

The Committee met, pursuant to notice, at 9:30 a.m., at NASA 
Lewis Research Center, 21000 Brookpark Road, Cleveland, Ohio, 
Hon. John Glenn, Chairman of the Committee, presiding. 

Present: Senator Glenn. 

OPENING STATEMENT OF SENATOR GLENN 

Chairman Glenn. The hearing will be in order. This is an official 
meeting of the Governmental Affairs Committee that I chair in 
Washington. We hold field hearings on occasion in different states 
when there is an issue that a particular state has expertise that 
would be of benefit to us and where we could gain more by having 
a field hearing than just calling people to Washington for the usual 
routine hearing there. A record is being kept, and the report will 
be made and filed of the proceedings here today for the rest of the 
Committee and for the staff in Washington. We particularly appre- 
ciate all those who are willing to take part in the hearing today. 

Today we will examine the current reform efforts in science and 
math education at the Federal and state levels. The Governmental 
Affairs Committee has oversight jurisdiction with regard to the ef- 
ficiency, the economy, and the effectiveness of all Federal agencies. 
That's a big order when you're talking about the Federal Govern- 
ment. This includes the Department of Education, and the Nation- 
al Science Foundation. Additionally, our jurisdiction also includes 
the study of the relations of state and local governments with the 
Federal Government. 

We will focus specifically upon the experiences of Ohio. I m very 
pleased that the Committee is holding this hearing in Cleveland 
and, in particular, at the NASA Lewis Research Center. In sur- 
roundings like these at this center, we are reminded of our coun- 
try's successes some years ago in space and the ones going on even 
today. The crew of the space shuttle Columbia, in the longest shut- 
tle flight yet, will be returning tomorrow morning after a mission 
that concentrates specifically on scientific projects. We're reminded 
of what went into that success, all the study, all the math, all the 
science, and all the engineeiing. 

Going back in the early 1960s, John Kennedy made the state- 
ment, ^Now is clearly the time to take longer strides— time for a 
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new American enterprise— time for this nation to take a leading 
role in space achievement which, in many ways, may hold the key 
to our future on earth/' So we're very glad to be here at NASA 
Lewis this morning. 

President Kennedy's words are equally true today when we think 
about reforming science and math education. It is past time for 
this nation to commit itself to improving our educational systems 
across the board and to improve math and science education in 
particular. And all of our witnesses and spectators believe, as I do, 
that education is the fuel which has propelled the United States to 
world leadership in the 20th century. If we are to retain this lead- 
ership in the 21st century, we can't be satisfied with the status 
quo. 

In many speeches, I've challenged an audience to say, "What do 
you think? If you had to name two things that made this country 
great, what would they be?" 

And someone always says, 'Well, we had great resources." And 
it's true. We did. We had the fruited plain and purple mountains' 
majesty and majestic rivers flowing to the sea that we sing about. 
But my two nominees would not be just our resources because 
many places in the world had great resources and did not develop 
the way we did. I would submit that the first element was educa- 
tion. Education in this country was not just for the kids from the 
castle, or the rich, or the politically connected. Tt was for everyone. 
And out of that came a more generally educated public than any 
place in the world had ever had. 

The second element was that we put more of our gross national 
product back into fundamental, basic, Nobel prize-oriented, break- 
through-type research. We made those breakthroughs with an edu- 
cated citizenry. Things just sprouted. We had businesses and indus- 
tries and entrepreneurship and new jobs, and we just jumped 
ahead of the new world in a tiny little time frame in history. 

I don't think that it's any accident that other nations are begin- 
ning to emulate us, beginning to do exactly what we have done, 
and in some cases are beginning to outdo us, particularly in the 
area of education. It's come to the forefront in recent years. If 
we're to be competitive in the future, it*s going to be because we 
decided that we're going to outcompete anybody else in these areas 
I still think education and research are the keys to our future as 
they have been in the past. We want to be number one, not just to 
wave a big styrofoam finger in the air like we do after a ball game 
and say * We're number one! We're number one!" Being number 
one as a nation means we determine our own future. We're not be- 
holden to anyone else. We're the ones that make the decisions on 
what the future of this country will be. To me, that's the impor- 
tance of the subject we're focusing on today. 

There are many roadblocks in our way as we travel down this 
road of education reform. Money's tight. America has been mired 
in a recession, as we're all aware. The result of this recession is 
that Federal and state and local governments have been forced to 
cut back on spending, and education often takes the hit. 

Right here in Ohio, just last week, the state government was 
forced to cut $170.2 million from its higher education budget. 
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Sadly, this type of cut is all too familiar nowadays. It is certainly 
going to cost us, I think, further down the road. 

Earlier this year, the Senate passed numerous educational goals, 
goals designed to address reform in S. 2, the Neighborhood Schools 
Improvement Act, which I cosponsored. 

Setting of goals is easy. We can all set great goals. But achieving 
them is another matter. And one of the purposes of the hearing 
today is to hear from educators on the front lines as to what ideas 
work, what ideas don't work, and improving the education of our 
young people. I look to this hearing for guidance so that when I am 
back in Washington and these issues come up, we will have ideas 
on how we're going to promote the educational goals of this coun- 
try'. Additionally, we will have an idea of what works and what 
does not. 

In particular, science education has never been more vital to the 
progress of our daily lives, to the State of Ohio, and to this nation. 
Our businesses, our factories, and laboratories will continue to 
need a first-rate technical workforce to compete in the world. We 
can't afford to slip in this regard. 

I read a book a short time ago by Lester Thurow, who is Dean of 
the School of Economics at the Massachusetts Institute of Technol- 
ogy. It's called Head-To-Head: The Coming Economic Battle Among 
Japan, Europe, and the United States, He analyzes the coming com- 
petition as he sees it going into the next century between our coun- 
try and between the Nations of Europe that are becoming united in 
EC, European Community 1993, which, if they work out their prob- 
lems, is going to start up next January 1st. It will be 343,000,000 
people as one entity, one economic blocks and Japan as a third ele- 
ment. The book analyzes what we're doing with regard to educa- 
tion, how we're going to be able to compete or not compete into the 
next century. So this issue is very key to us right now. 

I've sponsored legislation iii the Senate to make science and 
math education more attractive and effective for our nation's stu- 
dents. We did this after consulting with educators both here in 
Ohio and across the country. These proposals have included creat- 
ing regional consortia for science, math, and technology education 
and establishing a national clearinghouse for science, math, and 
technology education. Some of that targeted the teachers. We 
found in talking to a lot of people that many of the things move 
ahead so fast in science and technology that sometimes the teach- 
ers have a problem keeping up. 

We created Congressional scholarships for science, math, and en- 
gineering students. Also, this year I've introduced S. 685, the 
Summer Residential Science Academy Act for intensive multi-year 
science camps throughout the Nation. This bill would create 
summer science academies for talented and economically disadvan- 
taged minority students. A companion bill has been introduced in 
the House of Representatives by Congressman Louis Stokes. The 
entry of minority students into the science pipeline is too small. 
We must give bright and talented young people a fighting chance 
to break out of the vicious circle of crime and poverty plaguing our 
inner cities. 

The total increase in Federal expenditures for all science and 
math education for fiscal year 1990 through the administration's 
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fiscal year 1993 request is 43 percent. It sounds pretty good. Except 
it started at too small a base. So, a 43 percent increase is not that 
huge an outflow of money to do the things that need to be done. 

Now we need to find out how this increase has affected education 
at the gi'assroots level, which is really why we're holding this hear- 
ing today, 

I know that Ohioans are working hard to improve education in 
this state. Two years ago, there was the Ohio summit on math and 
science that was entitled "Reform Is Your Business/* Ohio has 
demonstrated a commitment to revolutionize and reform and a 
willingness to collaborate to achieve the goals. And collaboration is ^ 
key, given the fiscal constraints of today's economy. These efforts 
to reform how science and math are taught will enable our Ohio 
students to compete better in the future. 

It's important to emphasize that the entire American work force * 
will need to have its skills upgraded, not just those who intend to 
pursue a mathematics, science, or engineering career. And our 
goals should be to ensure that all our students are reaching their 
maximum potential, not just in science and math but all their edu- 
cational curriculum, 

I read a figure the other day that I want to double check. It was 
in a newspaper article that I read, and I haven't double checked 
this yet, but it was written that 10.1 percent of our high school 
graduates are functionally illiterate . , . 10,1 percent. I can't be- 
lieve it's that high. But that's a figure that must scare us in addi- 
tion to the math and science difficulties that we have in teaching if 
that figure is accurate. 

According to census figures and the Department of Labor's Work- 
force 2000 report, our national workforce will be different in nine 
years. It will be more diverse; it will contain more women; it will 
contain more minorities; and it will require more technological ex- 
pertise. Therefore, the future economic success of the Nation is de- 
pendent on insuring that women and minorities have a full range 
of career choices open to them. 

One recent reform Ohio implemented is the ninth grade profi- 
(nency test in mathematics. Science testing at the ninth grade level 
v/ill be added in 1995. According to testimony provided for today's 
hearing by Dr. Ted Sanders, Superintendent of Public Instruction 
at the Ohio Department of Education, results for the Ohio Profi- 
ciency Test in mathematics for the class of 1994 indicate that only 
43 percent of Ohio students passed on their first attempt; and only % 
68 percent have now passed after four attempts on the test. Also, 
poorer school districts are more likely to have lower pass rates 
than the statewide statistic. So it will take an effort by all of us to 
turn this around. ^ 

On the road to science and math literacy, no child— black or 
white, male, female, rich, poor — should be left stranded. 

Ohio has taken seriously the need for reform of the science and 
math education curriculum. I commend the many programs that 
are takinp; up the challenge to bring science and math literacy to 
every Ohio student Of course, we just didn't have the time and 
couldn t provide a forum today for all of the innovative program 
creators and teachers and students to testify, but we do appreciate 
the assistance in particular of the Cleveland Public Schools, Tri-C, 



9 



the Ohio Academy of Sciences, NASA Lewis Research Center, 
Quality Education for Minorities, and many others for their will- 
ingness to serve as resources for the Committee. 

We look forward to the testimony of our witnesses this morning 
on tlie challenges facing Ohio and the collaborative efforts of the 
entire Ohio community to transform science and math education. 
And in particular, before we move on, I would be remiss if I didn't 
express our particular appreciation to the staff of NASA Lewis Re- 
search Center and the Cleveland community for their hospitality 
and for helping us put this together today. 

Prepared Statement of Chairman Glenn 

This morning the Governmental Affairs Committee will examine the current 
reform efforts in science and mathematics education at the Federed and state levels. 
The committee has oversight jurisdiction with regard to the efficiency, economy and 
effectiveness of all Federal agencies, including the Department of Education and the 
National Science Foundation. Additionally, our jurisdiction also includes the study 
of the relatione of state and local governments with the Federal Grovemrnent, 
Today, we will focus specifically upon the experiencee of Ohio and Tm pleased the 
committee is holding this hearing in Cleveland at the NASA Lewis Research Center. 

In surroundings like the8e» we are reminded of our country's successes in space 
and we are reminded of what went into that success. In the early 1960*8, to inspire 
the Nation to work hard and excel in space technology. President John F, Kennedy 
said, now is clearly the time to take longer strides — time for a new American enter- 
prise — time for this nation to take a leading role in space achievement, which in 
many ways may hold the key to our future on earth. 

President Kennedy's words are equally true today when we think about reforming 
science and mathematics education. It is past time for this nation to commit itself to 
improving our educational systems across the board, and to improve math and sci- 
ence education in particular. 

I know all of our witnesses and spectators believe as I do that education is the 
fuel which has propelled the United States to world leadership in the 20th century. 
But we also know that if we ai*e to retain this leadership in the 21 st century, we 
cannot be satisfied with the status quo. 

But there are many roadblocks in our way as we travel down this road of educa- 
tion reform. Times are tight. America has been mired in a recession our own Presi- 
dent wouldn't admit existed until just recently. A result of this recession is that 
Federal, state and local governments have been forced to cut back on spending, and 
education often takes the hit. 

In fact right here in Ohio just last week, the state government was forced to cut 
$170.2 million from its higher education budget. Sadly, this type of cut is all too 
familiar nowadays, and it may cost us further down the road. 

Earlier this year, we in the Senate passed numerous educational goals designed to 
address reform in S, 2, the Neighborhood Schools Improvement Act, which I cospon- 
sored. 

Setting goais is easy. Achieving them is another matter. Today, I want to hear 
from the educators on the front lines as to what ideas work and what ideas don't 
work in improving the education of young people. 

In particular, science education has never been more vital to the progress of our 
daily lives, to the state of Ohio, and this nation. Our businesses, factories, and lab- 
oratories will continue to need a first rate technical workforce to compete in the 
world. We cannot afibrd to slip in this regard. 

That's why I have sponsored legislation in the Senate to make science and math 
education more attractive and effective for our nation's students. These proposals 
include: creating regional consortia for science, math and technology education; es- 
tablishing a national clearinghouse for science, math and technology education; and, 
creating congressional scholarships for science, math and engineering students. 

Also this year I have again introduced S. 685, ''The Summer Residential Science 
Academy Act" for intensive, multi-year science camps throughout the Nation, This 
bill would create summer science academies for talented and economically disadvan- 
taged minority students. A companion bill has been introduced in the House by Con- 
gressman Louis Stokes. 



The entry of minority students into the science pipeline is too small. We must 
give bright and talented young people a fighting chance to break-out of the vicious 
circle of crime and poverty plaguing our inner-cities. 

The total increase in Federal expenditures for all science and math education for 
fiscal year 1990 through the administration's fiscal year 1993 request is 43 percent. 
Now we need to find out how this increase has affected education at the grassroots 
level, which is why I'm holding this hearing today. 

I knov/ that Ohioans are working hard to improve education in this state. Two 
years ago, there was an Ohio summit on math and science entitled "Reform Is Your 
Business." Ohio has demonstrated a commitment to revolutionize and reform, and a 
willingness to collaborate to achieve the goals. Collaboration is key given the fiscal 
constraints of today's economy. These efforts to reform how science and math are 
taught will enable our Ohio students to compete better in the future. 

It is important to emphasize that the entire American workforce will need to 
have its skilis upgraded, -lot just those who intend to pursue a mathematics, science, 
or engineering career. Our goal should be to ensure that all of our studenta are 
reaching their maximum potential. Not just in science and math, but in all of their 
educational curricula. 

According to census figures and the Department of Labor's Workforce 2000 report, 
our national workforce will be different in nine years. It will be more diverse; it will 
contain more women; it will contain more minorities and it will require more tech- 
nological expertise. 

Therefore, the future economic success of the Nation is dependent on ensuring 
that women and minorities have a full range of career choices open to them. 

One recent reform Ohio implemented is the ninth grade proficiency test in mathe- 
matics; science testing at the ninth grade level will be added in 1995. According to 
testimony provided for todajr's hearing by Dr. Ted Sanders, Superintendent of 
Public Instruction for the Ohio Department of Education, results for the Ohio profi- 
ciency test in mathematics for the class of 1994 indicate that only 43% of Ohio stu- 
dents passed on their first attempt and only 68% have now passed after four at- 
tempts on the test. Also poorer school districts are more likely to have lower pass 
rates than the statewide statistic. 

It will take an effort by all of us to turn this around. 

On the road to science and math literacy, no child— black or white, male or 
female, rich or poor— should be left completely stranded. 

Ohio has taken seriously the need for reform of the science and math education 
curricula. I commend the many programs that are taking up the challenge to bring 
science and math literacy to every Ohio student. Unfortunately, we could not have 
all of the innovative program creators, teachers, and students testify today. We ap- 
preciate the assistance of the Cleveland public schools, Tri-C; the Ohio Academy of 
Sciences, NASA Lewis Research C^enter, Quality Education for Minorities, and many 
others, for their willingness to serve as resources for the committee. 

Our first panel will include: Chancellor Elaine Hairston, of the Ohio Board of Re- 
gents, accompanied by Dr. Jane Kahle, of the University of Miami; Dr. Kenneth 
Wilson, Hazel C. Youngberg Trustee Distinguished Professor, a Nobel Laureate in 
Physics, I might add. Dr. Wilson is also a principal investigator for Project Discov- 
ery; Dr. Arthur White, Director of the National Center for Science l/earning and 
Teaching in Columbus. The center is funded by the U,S, Department of Education 
and is the only one in the country; and Dr. Sammie Campbell Parrish, the new su- 
perintendent of Cleveland Public Schools. The following panel will be Dr. Jim 
Porter, Superintendent of Lake County Public Schools; and Dr. Michael Salkind. of 
the Ohio Aerospace Institute, The third panel includes, Dr, Prem Batra of Wright 
State University; Dr, Gardenia Butler, Executive Director of Minorities and Mathe- 
matics, Science and Engineering; and Ms. Elizabeth Obara, Camp Director of the B- 
Wiser Institute of the Ohio Academy of Science. 

We look forward to the testimony of our witnesses this morning on the challenges 
facing Ohio and the collaborative efforts of the entire Ohio community to transform 
science and math education. 

The committee appreciates the staff of NASA Lewis Research Center and the 
Cleveland community for their hospitality. 

Chairman Glenn. Our first panel this morning is entitled ''Sci- 
ence and Math Education Reform Issues/' Ard as I read these 
names, if the people would take their places at the witness table 
across from me, I would appreciate it. 
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Dr, Elaine Hairston is the Chancellor of the Ohio Board of Re- 
gents. She administers the Ohio Mathematics/Science Project Dis- 
covery, a National Science Foundation statewide systemic initia- 
tive. 

Dr. Kenneth Wilson is Youngberg Professor at the Ohio State 
University and is a distinguish'^d Nobel Laureate. He is co-princi- 
pal investigator for Project Discovery. 

Dr. Arthur White is the Director of the National Center for Sci- 
ence Teaching and Learning. This center is located at the Ohxo 
State University, and it is the only one of its kind funded through 
the U.S. Department of Education. 

Dr. Sammie Campbell Parrish is the new Superintendent for 
Cleveland Public Schools. She joined the Cleveland Public School 
administration on July 1st, 1992. This hearing gives her the oppor- 
tunity to speak on her ideas and plans for science and math educa- 
tion reform. 

So we welcome all of you this morning and look forward to your 
testimony, your advice, and your counsel on this because you are 
the ones who are on the front line of what we're doing here in 
Ohio. This is a hearing of a Congressional committee of the Federal 
Government, so it's not just an Ohio committee. I hope to take 
back a record today that can help us look into some these things on 
a national level. 

Dr. Hairston, if you v/ould lead off with your testimony, I would 
appreciate it very much. 

TESTIMONY OF ELAINE H. HAIRSTON, ^ CHANCELLOR, OHIO 
BOARD OF REGENTS 

Dr. Hairston. Good morning. Senator Glenn, and thank you for 
coming to Ohio to hear what we are engaged in. We have many 
exciting ideas to share with you. 

Chairman Glenn. If all of you would pull those mikes up fairly 
close to you, everyone can benefit from what you are saying. 

Dr. Hairston. Let me begin by saying that the State of Ohio and 
the Ohio Board of Regents have a long history of working collabo- 
ratively with K-12/ higher education linkages in addressing the se- 
rious challenges facing today's students as they prepare to take 
their place in a society that is increasingly advanced technological- 
ly. Our world today and the world that our children will provide 
leadership for in the future is one that demands a high level of 
skill in approaching and solving problems through the ability to 
think critically and creatively and through the effective use of 
technology. 

It is well documented that mathematics education and science 
education in the United States have fallen seriously behind that in 
other nations. And Ohio is no different than her sister states in 
this regard. While Ohio ranks sixth among the states in science 
and technology-based industry and ninth in the number of small 
firms active in high technology, Ohio schools rank in the mid-20s 
in mathematics, science, and technology education. The need to in- 
crease the achievement level for all students, but especially stu- 



' The prepared statement of Dr. Hairston appears on page 57. 
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dents from underrepresented groups who will become the majority 
of the next century s work force, heightens the urgency for action 
if we are to prepare students to take their place in the work force 
of the future. 

Project Discovery, Ohio's statewide systemic initiative in math 
and science education, focuses on preparing middle school students 
for these challenges by developing their ability to think critically 
and to analyze problems and find solutions using the principles 
gained in the study of mathematics and science. As such, it builds 
on exemplary resources of K-12 and higher education and stands 
firmly on the shoulders of dedicated educators and community 
leaders, who, 15 years ago, were on the leading edge of the reform 
effort that is currently sweeping this nation today. 

Today, I want to give you a brief overview of Project Discovery 
and its importance to Ohio. But first, let me say that Project Dis- 
covery is predicated on a long history of concern about academic 
preparation of students in mathematics and science and is built 
upon the lessons that we have learned from past initiatives. From 
our early efforts, we have gained a sense of some of the essential 
ingredients for long-term change: collaboration; strong K-12/ 
higher education linkages; early intervention; an investment in 
how students learn as well as what they learn; and fmally, the im- 
portance of demystifying math and science for these young minds, 
replacing fear and uncertainty with the excitement of heathy en- 
gagement, with the challenges of those areas of study and what 
they have to offer, and the confidence that comes through continu- 
ous improvement rather than through continual failure. 

More than 15 years ago, we became concerned about the academ- 
ic preparation of students as they were leaving high school and en- 
tering college. Aw that time, a concerned faculty member at Ohio 
State University and a Yngh school mathematics teacher in Ck)lum- 
bus began a dialogue in 1978 that blossomed into the Early Mathe- 
matics Placement Testing Program. This program, begun as an ex- 
periment in one Ohio high school, is now an integral part of Ohio's 
reform efforts in over 600 high schools and all college major col- 
leges and universities as we seek to identify students' mathematics 
deficiencies in their junior year of high school, time enough for stu- 
dents to correct those deficiencies in order to enter college with a 
solid foundation and greater chance of acad^emic success. The Early 
Mathematics Placement Testing Program also influences mathe- 
matics curriculum revision in schools. The program has garnered 
the attention of at least 20 other states who have since replicated 
it. And in a successful win-win strategy, this, between schools and 
colleges, is done at a very low annual cost of $175,000 to test over 
60,000 high school juniors in the State of Ohio annually. It is a real 
bargain. 

The Early Mathematics Placement Testing Program stimulated a 
statewide dialogue between the Ohio Board of Regents and the 
Ohio Department of Education, among educators at all levels 
around the state who were generally concerned about the success 
of ' ' adents in making the transition from high school to college. 
The result was the development of a recommended course of study 
for students so that they could be clear about the minimum expec- 
tations for academic preparation as a prelude to college level work. 



This provided an important tool in increfising student academic 
success by providing a clear sense of direction and opportunities for 
feedback between secondary education and the collegiate experi- 
ence. It became yet another cornerstone of Ohio's reform efforts. 

As you can see, early intervention strategies and initiatives in 
the areas of math and science education and generally in education 
reform focused on the high school to college transition, and these 
efforts are essential. However, they do not sufficiently address the 
deepening concerns we all share about the adequate preparation of 
students in math and science. If we are to truly shape the future 
and prepare today's students for tomorrow's work place challenges, 
we must reach young minds early in the formative educational 
years and transform tne way students and teachers approach math 
and science education. We must demystify the learning process and 
fully engage students in how one critically analyzes problems, pro- 
viding them with opportunities to find out for themselves how and 
why things work and to allow them to become experts in taking 
knowledge gsdned in the classroom and in lab experiences into 
other arenas, a skill that will not only enhance their math and sci- 
ence education, but one that has a far-reaching impact into all aca- 
demic disciplines and will provide an ability to provide effective 
and informed leadership and inspire future technological advances 
that will be essential in assuring a competitive advantage for our 
state and our nation. 

Through the Federal funding provided by the Dwight D. Eisen- 
hower programs in math and science education, we're able to begin 
to set the wheels of change into motion and to stimulate elementa- 
ry and secondary school teachers in collaboration with colleagues 
at schools and colleges to design the kind of learning experiences 
that would excite and challenge young students while providing 
them with the necessary academic support to be successful in their 
endeavors. These efforts have been further enhanced through such 
programs as the Teacher Leadership Consortium, an initiative 
funded by the Ford Foundation and the Cleveland Foundation, that 
focuses on the professional development of the teacher and specifi- 
cally on bringing colleges of education across this state into the de- 
signing efforts to increase the number of minorities recruited, grad- 
uated, and retained as teachers in Ohio. 

As you can see, the improvement of mathematics and science 
education is and remains a high priority in Ohio and with the Ohio 
Board of Regents. When the call for programs came from the Na- 
tional Science Foundation in 1990, we were ready to respond to the 
request to develop a statewide S3rstemic initiative in the area of 
mathematics and science education. We had learned the impor- 
tance of collaboration and early intervention from our past efforts. 
We had learned the importance of providing young students with 
new kinds of learning experiences in an invigorating learning envi- 
ronment. We had learned the value of developing teachers to 
design these kinds of experiences and the importance of increasing 
the numbei"s of minority and women educators as a prelude to en- 
couraging the jflow of underrepresented groups into tne mathemat- 
ics and science pipelines. We had learned how to join hands in 
order to work with our K-12 colleagues for an effective change. We 
had joined hands rather than pointing fingers. It was time for us to 
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take what we had learned and move to the level of the individual 
classroom or teacher for effective systemic change across the 
system — change that would ultimately reach into even' science and 
mathematics classroom across the state. 

The Nationed Science Foundation statewide systemic initiative 
provided us with the opportunity to develop this* kind of statewide 
change, and thus, Project Discovery was bom. The past two years 
have been very exciting for us. We were extremelv pleased to be 
one of the first ten states awarded funds through NSF for this kind 
of venture. Project IHscovery represents a major turning point in 
our history of efforts to effect change in math and science educa- 
tion. 

Through available fundings our previous initiatives were only 
able to pro\dde short-term interventions and locedly based pro- 
grams, such as workshops to enhance classroom teaching tech- 
niques or curriculum design in a specific classroom or school 
system. The NSF funding opportunity challenged us to define a 
more comprehensive, statewide, long-term approach to improve the 
teaching of math and science. 

Project Discovery provides us with the opportunity to integrate 
many of Ohio's existing initiatives, resources, and personnel, and to 
provide a comprehensive approach in working toward a common 
goal. Instead of isolated initiatives which address an individual 
teacher or school or issue, we were challenged to bring together 
groups of teachers, groups of educators, administrators, faculty, leg- 
islators, parents, students, and community leaders, to collaborative- 
ly define problems and design strategies and structures that would 
be broad-based and sustaining. Coordinated at the statewide level, 
but based in the local communities. Let me caution that the orches- 
tration for change is not easy, but then nothing worth having usu- 
ally is. 

In its early phases. Project Discovery is focusing on the training 
of existing middle school teachers through professional develop- 
ment activities in mathematics, science, and in the teaching/learn- 
ing process itself. These teachers will then take that knowledge 
into the classroom as they design experiences for students that will 
encourage the student to learn mathematics and science by doing 
mathematics and science and discovering for themselves how and 
why things work. 

We expect that one of the outcomes of this project will be that 
students graduating from middle and junior high schools and en- 
tering any high school curriculum, be that college preparatory or 
the vocational technical curriculum, would have a basic scientific 
and mathematical literacy and would have significantly enhanced 
ability to succeed in any relevant mathematic, science, or technical 
course, and, in fact, will have an excitement and enthusiasm for 
mathematics and science. They will be confident learners. 

Integral to Project Discovery is the concept of collaboration and 
partnership. We are fortunate to have a committed leadership of 
unparalleled strength at the statewide level through the efforts of 
the project's principal investigators and project directors: Dr. Ken- 
neth Wilson, Nobel Laureate in physics and Professor at the Ohio 
State University; Dr. Jane Butler Kahle, who sends her sincere re- 
grets not being able to be here this morning. She is the leading 
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international scholar in science education at Miami; Dr. E. Garri- 
son Waiters, Vice Chancellor at the Ohio Board of Regents; and Dr. 
Nancy Eberhart, Director of the Division of Curriculum and In- 
struction and Professional Development in the Ohio Department of 
Education. Governor Voinovich, Dr. Ted Sanders, the State Super- 
intendent of Public Instruction, and I have also pledged our full 
support to this project. And I would add that even in this time of 
budget and fiscal difficulty for the State, the funds that match 
Project Discovery have remained intact. 

The real heroes in this project, however, are the committed par- 
ents, teachers, legislators, community leaders, and students who 
take these innovative approaches to teaching science in the class- 
room and whom join together in designing efforts to address the 
specific needs of their particular region of the state. 

Project Discovery has provided a mechanism for different sectors 
CO work together, rather than in isolation, to define issues and 
design strategies. It has become a catalyst in bringing diverse 
groups together with a common goal. It has encouraged the cre- 
ation of new linkages and it has solidified others. Importantly, it 
has brought K-12 and higher education sectors together to create 
an infrastructure that will encourage solution a<;ross educational 
boundaries. This regionally based structure will help fund other 
initiatives to work together through Project Discovery to maximize 
the use of financial resources and to share professional expertise. 

Project Discovery has also provided a mechanism for increasing 
public awareness of the fundamental importance of mathematics 
and science to the Nation^s current and future standard of living — 
a strategy that will not only serve today's students, but tomorrow's 
students as well. 

Senator, we feel fortunate in Ohio to have received this generous 
grant frorn the National Science Foundation and urge that such 
programs be continued. However, the problems facing our schools 
are such that they are deep-seated and serious. They cannot be 
fixed with one project with five-year funding. Systemic change will 
occur only with the help of all stakeholders working together and 
through long-term efforts. Collaboration is time-consuming and 
sometimes difficult, but well worth the price in creating strategic 
and innovative approaches. And the future of our nation is in pre- 
paring students for these challenges. I applaud the National Sci- 
ence Foundation on its bold approach to reform in mathematics 
and science and urge that broad-reaching initiatives such as the 
State Systemic Initiatives Program be encouraged and supported so 
that our students can be at the top in mathematics and science by 
the year 2000. 

I would be pleased to answer any questions you have and certain- 
ly defer to any of the members of this panel in answering them as 
well. 

Chairman Glenn. Thank you very much. What we'll do is have 
all the statements first, and then we can have the discussion. 

Next, Dr. Kenneth Wilson. Ken, we're glad to have you here this 
morning. 
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TESTIMONY OF KENNETH G. WILSON.^ HAZEL YOUNGBERG 
TRUSTEES DISTINGUISHED PROFESSOR, OHIO STATE UNIVER- 
SITY 

Dr. Wilson. Thank you. It is certainly my pleasure to be here 
and to be part of all the other testimony taking place later, which 
will show you the full strength of efforts in Ohio that Chancellor 
Hairston has alluded to. 

I would like to repeat that Discovery has tremendous suppt>rt 
both from the National Science Foundation to the Statewide Initia- 
tive Program and from the State, which has committed $4 million 
from its current biannual budget to the project, despite the budget 
cuts that our state faces. In my five minutes, I cannot possibly do 
justice to what is a very complex program, and I just want to say 
very briefly, the collaborations that are required by Discovery in 
all eight regions around the state are diligent. It is an awesome 
task. The people involved are not used to having to come together 
across anywhere from 5 to 13 counties to collaborate, but the sup- 
port from the grassroots to the community leaders throughout 
these collaborations is just amazing, especially when they have to 
work under high pressure. 

Leadership teams to serve the northeast region, including Cleve- 
land, are already in training at The Ohio State University, where 
they are learning about inquiry in a summer workshop with teach- 
ers from all around the state. And the morale and excitement in 
those workshops is amazing to behold. It includes everything, ev- 
erybody from very experienced professors and master teachers — we 
call them teacher leaders — to teachers who suffer the handicap of 
elementary school certification, which means m many cases not 
even a high school education in mathematics: and science. But ev- 
eiybody is learning together. Everybody is collaborating. Everybody 
is having fun and learning through the inquiry mode. 

I would like especially to thank those members of the northeast 
collaboration who are actually here, such as Barbara Patterson, 
Jim Porter, and there are many others who have contributed to the 
success of the northeast collaboration, including the selection of the 
leadership teams which are now in training. 

I also have to thank the tremendous support that I have received 
for my role in the project from The Ohio State University, from the 
dedicated faculty and staff who have prepared for the summer 
workshops and are leading them to the support that I received 
from the School of Education. People have been amazed to see me 
frequently in the library of the School of Education as I learn what 
systemic reform is all about. And President Gee has given solid 
support, including the commitment of six faculty positions in math- 
ematics and science education to the project. But I must move on. 

You, Senator Glenn, have asked us what further support we need 
from the Federal agencies in order for Project Discovery to be a 
success, especially m the long term, which is where educational 
reform projects run into difficulty. The big problem that we face is 
that we will be bringing growing numbers of teachers, as the re- 
gional collaborations get going, to six-week summer workshops 
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v/here they will feel the excitement of learning the principles of 
mathematics and science largely through their own discussions 
rather than being lectured at. But then they have to go back to the 
schools, to the schools with bureaucratic inertia and delay, to 
schools in urban environments where often they are mired in de- 
spair and conflict, where the teachers have to work alone because 
there is no collaboration. 

The first thing that I ask of you. Senator Glenn, is that we not 
declare the urban education problem to be hopeless. You will hear 
many examples here of the eagerness of children to learn in the 
worst possible environments. I have myself seen an amazing pro- 
gram called "Reading Recovery," which is a program that started 
at Ohio State University, is now in many schools in Ohio, but is in 
42 states in the Nation. In that program, highly trained teachers 
who go through a year of in-service training are taldng children in 
first grade at risk of failing throughout their careers in school and 
bringing their reading skills up to the average of the rest of the 
class. Those kids are overcoming all their difficulties of the envi- 
ronments they live in to learn to read as well as the rest of us 
read. 

I have visited the Bernard Harris Elementary School in Balti- 
more, where I have seen all the children in that school listening to 
each other read in pairs, maintaining an exemplary discipline. 
That is an example of a whole school restructuring program called 
Success For All." And they have developed expertise which is the 
envy of schools nationwide to deal with the problems that children 
brmg with them to school. I hold in my hand the Success For All 
Family Support Team Manual. This manual is filled with the ex- 
pertise that most schools do not have access to. Those teachers who 
struggle with the problems that children come to school would be 
helped by all the procedures in this manual, but they don't have 
access to this manual. And they don't have access to the years of 
experience in these restructuring programs. But it is because of 
these experiences that I ask you not to let hopelessness triumph. 

My second point. Senator Glenn, is we have spent over 20 years 
providing supplemental funding through the Chapter 1 program to 
schools with high proportions of disadvantaged students. Why was 
it necessary to put supplemental funding into those schools? Why 
was it necessary? No one knows the answer to that question. Let 
me explain why that is. 

When we have problems elsewhere, such as an airline crash, we 
all know about the crack investigation team that goes and finds 
the black box that has the records from which we find out why 
that crash occurred. The expert team will figure out what problem 
m our entire air transportation system was the cause of that crash 
and will recommend how to fix the problem. And it takes one in- 
vestigation that sifts through the evidence to come to a conclusion 
which we all accept. 

In education, since the publication of A Nation At Ri^k, we have 
had over 100 reports of what went wrong, what needed to be done, 
but we still do not have a diagnosis of what is wrong with our 
present educational system with the evidence to support it that has 
the same credibility of a single report of an airline crash. We do 
not have a black box which everybody trusts to tell us what is 
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going wrong with our present education. The National Academy of 
Sciences has never been asked to perform a study of this problem; 
that is, to mvestigate the diagnoses which have been proposed for 
the failure of our education system and to look at whether there is 
evidence that either supports or refutes those diagnoses. Senator 
Glenn, the National Academy of Sciences awaits your call. 

Finally, I return to the Chapter 1 program. I have already men- 
tioned the expertise that is being built not just at the Bernard 
Harris Elementary School, but in exemplary schools in urban areas 
and also in rural areas around the country. But I have talked to 
Robei-t. Slavin, who is the leader of the Success For All Program, 
and he told me the difficulties that he still faces in buildmg up 
enough expertise to really deal with the problems to the level of 
bringing the Bernard Harris Elementary School to the point where 
it can meet the National goals, including the National goal to be 
number one in mathematics and science. You can help by arrang- 
ing a set-aside from the existing Chapter 1 funding so that some of 
that money will go to the further development of expertise to deal 
with the problems that the children bring to school, to deal with 
the learning problems that they ha/e, and to help to diffuse that 
expertise to schools all across the country, including here in Ohio. 
And Discovery needs access to the expertise that could be built 
through such a set-aside program so that we can make it available 
to our eight regional collaborations so we can distribute it to 
schools and so we can help the teachers when they go back to their 
schools, go back with the expertise, not simply in mathematics and 
science, which we will supply, but with the expertise to deal with 
all the other problems that beset our schools. 

And I would emphasize. Senator Glenn, that the movement to 
systemic reform is in its very early stages. It cannot absorb large 
sums of money. We do not have the people with the expertise to 
spend it yet. But we need the people who already have the exper- 
tise to continue to have growing funding so that their work— and 
this includes Robert Slavin, James Comer of the School Develop- 
ment Program, Ted Sizer of the Coalition of Essential Schools, it 
includes Henry Levin of Accelerated Schools, and other schools like 
that around the country — they need modest sums of money but 
growing over time so that the expertise they already have devel- 
oped can be improved and made available to all of us. 
Thank you. 

Chairman Glenn. Thank you very much. Dr. Wilson, 
Dr. Arthur White? 

TESTIMONY OF ARTHUR WHITE,i DIRECTOR, NATIONAL CENTER 
FOR SCIENCE TEACHING AND LEARNING 

Dr. White. I would first like to thank you. Chairman Glenn, and 
other distinguished members of this committee for your invitation 
to appear here today. 

My name is Arthur White. I began my formal education in a 
two-room rural school in Colorado. And now Tm a professor of edu- 
cation at the Ohio State University and Director of the National 
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Center for Science Teaching and Learning. N-C-S-T-L or NCSTL 
IS our acronym. I understand that the topic for this hearing is the 
impact of national reform efforts in science and mathematics edu- 
cation m the State of Ohio. I will be speaking specifically about the 
research efforts of the Center and, in general, about our concerns 
regardmg the research base underpinning these reform efforts and 
the relationship between research and reform. 

The NCSTL is one of 23 research centers funded by the Office of 
Educational Research and Improvement of the U.S. Department of 
Education. We conduct research into what we call external factors, 
factors that affect science education that are outside the general 
control of the teacher in the classroom. The National Center is 
dedicated to supporting research that will result in improvements 
in science teaching and learning. To that end, the Center is divided 
into five research-focused areas: social and cultural factors; the 
second is public expectations and societal incentives; the third is 
school organization, economic and political forces; the fouilh is new 
technologies; and the last, curriculum integration. 

I would like to spend just a few moments outlining the research 
effoii:s in each of these areas over the last 18 months of our exist- 
ence and then move into a discussion of how we perceive the rela- 
tionship between research and reform. 

We currently have two active projects in the first focus area, 
social and cultural factors. One of those is the study of Japanese 
students in our school system in Marysville, Ohio. Another is the 
study of the African American students in the Saturday Science 
Academy run at the Qark Atlanta University in Atlanta, Georgia. 

The second focus area on public expectations and societal incen- 
tives has a number of active projects, most of which concern the 
question of partnerships with education, with the goal of identify- 
ing the common characteristics of successful partnerships and de- 
veL^ing guidelines to promote their replication. 

The third area, school organization and economic and political 
torces, concentrates on the effect that curriculum reform has had 
upon the nature of the schools themselves. Several aspects of this 
tocus area mclude studies of school restructure. We're also working 
with the American Association for the Advancement of Sciences 
Project 2061. 

Fourth area, new technologies, there is a research and develop- 
ment effort focusing on computers and telecommunications. Our 
mission m this area is to determine how technological develop- 
ments that are currently under way will affect curriculum and the 
structural reform. 

The last of these areas concentrates on the integration of science 
with other curriculum areas, with specific focus on curriculum in- 
tegration of math and science. Although we intuitively sense the 
benetite of an int^ated curriculum, the research base is quite 
small m this area, so our focus is to conduct research which will 
tacilitete the development, implementation, and evaluation of inte- 
grated teaching and learnmg of science and mathematics. 

Our overall mission, then, is research which will benefit the 
reform efforts. The underlying philosophy of the Center is that sci- 
ence educators alone should not and indeed cannot define science 
education. Science learning and research must be a product of a di- 
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verse group of individuals, including educators, scientists, research- 
ers, policy makers, business and community leaders, and students. 
In accordance with this philosophy, the Center encourages the par- 
ticipation of and promotes discourse among individuals from these 

^It^^my firm belief that research is crucial to the success of those 
reform efforts and the success of tomorrow's schools. In order to be 
successful, educational reform must be based on what we know 
about how we teach and learn and about change itself as it takes 
place in our classrooms. This knowledge can come onlv from well 
developed and thorough research efforts. Current reform efforts 
are an attempt to solve problems v hich the reform efforts of the 
1920s and 1960s attempted to solve. The concern is that 25 years 
from now we will be facing a situation where we are lamentmg the 
failure of the educational reform of the 1990s. 

Although our current reform efforts pay greater attention to 
findings and researchers, they are still not excessively based on re- 
search. Education research infrastructure is far too small. To meet 
the demands that have been created by this current wave of 
reform, we need a much expanded infrastructure. For example, the 
entire science education research community generates somewhere 
in the neighborhood of 500 research manuscripts in a year. But 
when we look at just one of five primary journals in biochemistry, 
we find over 1,400 articles annually. 

Post-doctoral positions are an example of the difference between 
the scientific community and the education commimity when they 
think about research. Funding for post-doctoral positions are the 
norm for scientific research to the tune of millions of dollars a 

"^^In contrast, the post-doctoral position is almost unheard of in 
educational research. There is little or no funding on the Federal 
or any other level. We graduate individuals professionally prepared 
to conduct rerearch, and immediately we put them into positions 
where they have responsibilities for teacher education, preparmg 
teachers, with little or no time to follow up those research ques- 
tions that they are on the edge of when they finish their disserta- 
tion. We need that time for them to continue in-depth the studies 
they have started and to broaden those into other disciplines just 
as appropriate. 

We will have two few researchers, too little research, and retorm 
efforts which have failed to make a significant difference if we 
don't deal with this manpower problem insofar as professional edu- 
cation research people are concerned. 

There are a number of things that can be done to expand the re- 
search base, give it greater coherence, and bridge the gap between 
research and practice. I would like to offer to the Committee sever- 
al examples drawn from the Center's recent activities, including 
development of a national research agenda for science education, 
the concept of action research, and our research efforts concerning 
partnerships. j r • 

First of all, developing a national research agenda for science 
education. To this end, the Center has been instrumental in the 
formation of the Science Education Research Agenda Coalition, 
SERAC. SERAC has identified the following goals: Articulation of 
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the parameters for science education research; informing and ac- 
tively involving both researchers and practitioners in science edu- 
cation research; developing effective means for the infusion of sci- 
ence education research enterprise and science education research 
findings into science teacher education preparation, pre^ervice, 
and enhancement or in-service programs; and finally, developing 
the professional posture of science education and enhancing the 
public perception of science education, science teachers, and science 
teacher education. 

We propose the involvement of teachers in research through 
what we call action research. At its simplest, action research 
means involving teachers as integral components of the research 
team. Beyond that, it means treating teachers as professionals in a 
challenging and increasingly complex profession, one that requires 
advanced skills, the ability to meet daily challenges, and the ability 
to think introspectively about one's work. If through action re- 
search we can provide teachers the basic research skills they need 
to examine their own work, we will have significantly bridged the 
researcher/practicioner gap and added significantly to the research 
base. 

Reyitalization of teachers' self-concept as they engage in reflec- 
tive inquiry has been a major outcome. We find in action research 
programs that we've conducted in the State of Ohio that the confi- 
dence, the feeling of worth, and the professional behavior of teach- 
ers changes immensely when you give them a chance, the time and 
skills and resources to reflect on what it is they're doing, how it's 
working, and what they can do to change it so it works better. 

Partnerships between teachers and scientists or business indus- 
try personnel can also sei-ve to raise the professional status of the 
teacher, provided that partnerships are maintained on the basis of 
equality and shared responsibility between teacher and partner. 
The greatest advantage in such relationships may lie not with the 
outside resources per se or with the curriculum which is produced, 

•^u^ changes in teachers' perceptions of themselves and 

with the changes that the schools make— -in terms of restructuring 
school schedules, for example— to accommodate the suggestions of 
newlv professionalized and revitalized teachers. 

I thank the Committee for this invitation to appear here today. 1 
firmlv believe that current reform efforts offer the promise for a 
greatly improved school system, both here in the State of Ohio and 
nationwide. I also believe that reform's chances for success will be 
greatly improved if we continue to emphasize the importance of 
the dialogue between research and reform. The National Science 
Center for Teaching and Learning is looking for answers which 
will be of help to students, teachers, parents and policy makers as 
we struggle to improve our schools. I and my fellow researchers 
stand ready to work with you on this issue which is of great impor- 
tance to our nation's future. 

Thank you. 

Chairman Glenn. Thank you very much. Dr. White. 

The next witness. Dr. Sammie Campbell Parrish, is the new Su- 
perintendent of Cleveland Schools. 

Dr. Parrish, I understand you joined the Cleveland School staff 
officially on July 1st. With the Fourth of July holiday weekend in 
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between, youVe had at least two or three days to get your feet on 
the ground. 

TESTIMONY OP SAMMIE CAMPBELL PARRISH, 
SUPERINTENDENT, CLEVELAND PUBLIC SCHOOLS 
Dr Parrish. I should definitely have all the cures by now. 
Senator Glenn, I, too, appreciate the opportunity to be here this 
morning. As you said, having joined Cleveland Public Schools just a 
few days ago, my remarks will take a little different turn. My com- 
ments will be centered on reform from a more national perspective 
and how I think that will probably make some sense for Cleveland 
Public Schools. ^ j 

I have been in the curriculum area in four different states and 
have followed rather closely what's happened to reform in general, 
and in math and science. I initially decided to focus my remarks on 
what has worked in my experience in terms of curriculum reform 
in the past. And as I began to reflect on that, I realized that there s 
not a lot of success to reflect upon. In short, school reform and cur- 
riculum reform don't have a very good track record in this country. 
And I suppose what we have learned is mainly what we can glean 
from our failures in school reform. Certainly there are principles 
that have emerged fror *=^ome successful pilot projects, some in 
states and some in local bchool systems and some in classrooms. I 
think we can benefit by these. But I think our best source for plan- 
ning school reform that will be long-lasting and comprehensive will 
be to reflect upon our failures and to avoid repeating those fail- 
ures. As Dr. White just mentioned, we certainly don t want 10 
years from now or 20 years from now to be lamenting the failures 
of the school reform of the 1990s and even into 2000. 

I think school reform is an unhappy state of affairs. It is impera- 
tive that we approach math and science education reform in this 
country in a radically different way than we've approached it in 
the past, recognizing more clearly the roots of our problem and 
maybe digging out those roots and planting new seeds that have 
some chance of blossoming or gi^owing into the kind of mathemat- 
ics and science literacy that we re seeking. 

One of the other speakers mentioned that we have no black box, 
and another said that we need more research. I couldn't agree 
more. We have some evidence right now, some research right now, 
limited as it is, which still hasn't made its way to the classroom. So 
that's a place to begin. 

When I think of national reform, my worst fear is that we as a 
nation won't have the patience to do what we need to do; that we 
won't have the patience to do the research; and we won't have the 
patience to engage in the kind of long-range approach and thinking 
that will be necessary to bring about long-lasting reforms. We tend 
to think as a nation that 10 or 15 years is too long, and this urgen- 
cy of a quick fix takes over. But I guarantee you that if we were in 
the year 2008 and we were emerging as a leader in science and 
math that our entir? nation would be proud of that. 

So I would urge t lose of you in Washington who are looking at 
this from a nationa perspective to realize that as a nation we need 
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to be deliberate and comprehensive and reasoned in our approach 
to math and science. 

Now, we need a two-pronged approach. Certainly those of us in 
iocal school systems, local superintendents and teachers, even 
states, must not sit around and wait while Washington does that or 
while this research is completed. There are things we can do right 
now. Vye can continue efforts such as those that have already 
begun in Ohio and in other states. I plan to begin immediately in 
the Cleveland Public Schools. There are changes, there are pnnci- 
pies that can be applied right now in classrooms and in schools, 
and we need to go about doing that. 

In terms of recommendations for statewide and nationwide* 
reform in math and science, I would offer the following from a non- 
niathematician and non-scientist's point of view, but from a gener- 
ahst s point of view, having observed what's happened in teaching 
and learning in the classroom for many years. 

First of all, we must face this curriculum squeeze issue head on 
There is a problem of too much in the curriculum and not enough 
time to teach thmgs well. This doesn't have to be. We design that 
curriculum. We develop that curriculum. It can be what we want it 
to be And It should be what we believe it should be. We must be 
selective. We must determine what is of value to teach and what is 
ot value to learn. And we must not spend time doing anything else 
We must resist the attempts of special interests to put everything 
and all of their special topics in the curriculum and instead focus 
on what is important for students to know and be able to do, the 
concepts and ideas that are significant enough for us to teach and 
reteach in all possible combinations until students can apply them 
and use them to solve problems and create new knowledge. 

becond, we must, especially in the early years, focus our atten- 
tion on the area of mathematics and science, on tapping into the 
natural curiosity and inquisitiveness and inventiveness of very 
young minds. We must resist the urge to think that if we put a 
bunch of facts on pages of textbooks and give thera to students 
early enough that somehow we will be ahead. I contend that we 
wil remain behind if we take that approach. Instead, it may be 
better if we do nothing in the early years but focus on encouraging 
habits of thinking, habits of problem-solving. And in the natural 
environment in which students find themselves, there is plenty of 
room to teach mathematics and science concepts in ways that 
youngsters will remember them. By the time they get to the middle 
elementary and upper elementary aiid into junior high, they will 
be such masters at problem-solving and thinking that it will take 
them only a matter of days to master many of these simple facts 
that we spend years teaching them when they are younger. Be- 
cause by then, they will understand how essential these facts are 
in the problem-solving that they will want to do, that they will be 
• because they have developed these habits. 
Ihird, instructional practice in the classroom must be active and 
not passive. We ve heard this many times before. There is nothing 
new about It But I challenge you to find any study done anywhere 
in the last 50 years to tell you that's what's happening in class- 
rooms, instead, the studies generally say in most cases it is the op- 
posite, that it IS passive learning and teacher talk, even in situa- 
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tions which would naturally be laboratory situationfj, such as sci- 
ence and mathematics. f„o,>v,i«« fv^at 

Fourth, I think that there are other conditions of teaching that 
enter here as well. Dr. White referred to our past history of not 
treating teachers as professionals and collaborators and involving 
them hi this process. We must do that. We must provide teachei^ 
with proper fecilities and materials, time to plan, time to assess. 
CertamlyVwe must push teachers to be i^ori accountable for stu- 
dent learning and for student outcomes. And I will be doing ^hat 
But people like myself must be held accountable tor providing the 
kind of conditions in which teachers can be successful. T^ey cannot 
be reasonably expected to be successful or accountable it we, as ad- 
ministrators, citizens, and others, do not provide the conditions in 
which that is likely to happen. . , . 

My fifth point is that mathematics and science assessment as 
used today are willfully inadequate in my estimation. I believe in 
assessment. I believe that we must assess only what s oi value, and 
we must assess it in multiple ways and in new ways. Assessraente 
can be constructed that serve to brmg about the kind of change 
that we want to see in classrooms, that we have been unsuccessful 
at in the past, if we approach it from a different way. Teachers 
want to see results from their efforts. They don t want to teach 
their hearts out all day and get dismal results such as we ve just 
received in Cleveland. So if we construct the kind of assessments 
that can drive that kind of teaching, I think we will be further 

^*sC?th, excellence and equal access are not at odds. There are 
those who would have us believe that if we set higher standards in 
science and mathematics, not all of our students could meet those 
staadards. I can say that those two things can very niceiy go naxm 
in hand if we approach it the right way. We must convey that all 
students can learn and are capable of learning at high levels. We 
don't convey this when we track students into low level math class- 
es. We don't convey this notion when we have courses available in 
rich suburbs that are not available in other schools. We send, in- 
stead, a message to our students that somehow the- are not capa- 
ble or they are not deserving. „„a 
My seventh point: Yes, we do need more time for science and 
math instruction. Yes, we need our students to take more courses 
in those areas for graduation and beyond. But our most serious 
problem is one of quality. Quality of what we are teaching and how 
we are teaching it and how we are assessing it. Parental support is 
another thing that comes to my mmd when we talk ot this, we 
don't have a lot of parents who are greatly accomplished in math 
and science for our students to go home to and engage m dialogue 
with, but I think there are steps we can take in this regard as well. 

We can attempt to help parents to understand and believe that 
their children are capable. Many parents, especially Parents ot 
poor youngsters, would never dream that their students and their 
children have the capabilities to pursue higher level math and sci- 
ence when, indeed, they do. We must convince these parents, be- 
cause they are the significant others in the lives of these children. 
We hear a lot of talk about raising teacher expectations tor stu- 
dents, and we must do that, but I think parents convey subtle mes- 
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sages all the time. I would not lay out an ambitious and unreason- 
able agenda for parents, but I do think that we can convince them 
of their children s capabilities, that we can help point out to them 
that It is effort, or lack thereof, more than ability, or lack thereof, 
that prevents our students from accomplishing what they must ac- 
complish. We can help them to see the connection between the 
time and effort that their children put in and their results. We can 
find ways for the hands-on approaches in science and mathematics 
to spill over into the home in homework assignments and general 
activities. 

I'd like to see students in this nation not see such a clear distinc- 
tion between what is school work and what is fun. Somehow our 
students seem to think that school work is something that is work, 
and how they spend their leisure time is something that is entirely 
different. I think that students in other countries, especially some 
of the Asian countries, don't see that clear distinction. And they 
actually can get together in study groups to have fun and to learn 
at the same time. This is a concept we can promote. 

In closing, as Superintendent of the Cleveland Public Schools, I 
will in very short order become familiar with what is happening in 
the State of Ohio and what is happening especially in the Cleve- 
land Public Schools. rU become familiar with the strengths, our 
strengths— I know there are some— as well as our weaknesses. Fm 
aware of our performance on the Ohio Proficiency Tests, and Tm 
aware that we are not proud of that. But Vm also aware that it will 
not remain as it is. So I am not deteiTed, but encouraged, encour- 
aged by the responsiveness of the people IVe met in Cleveland so 
far in wanting to address these problems. So I'll begin immediately 
to build on these strengths and will not hesitate to rid the system 
of practices and programs that are not working and that are not 
producing the results that we want. I will not hesitate to redirect 
resources into the curriculum and instruction area in a very target- 
ed fashion. 

Collaboration will be a cornerstone of everything we do under 
my leadership. This collaboration will be focused, not just collabo- 
ration for collaboration's sake so that we can say we've done it, but 
rather that we can attain our goals. It will take the efforts and 
commitment of the broader community. And if we are to make 

these dramatic improvements — and I believe we will I have a 

good start in terms of advice. The students wrote me letters last 
month. They ve appeared in the paper. I have a lot of advice from 
students, and needless to say, much of it is very good. 

Someone referred earher to the bureaucratic inertia and decay 
that exists sometimes and prevents projects such as the ones that 
have been discussed here today from happening. And that also will 
be at the top of my agenda, to reduce that inertia and to push the 
bureaucracy out of the way so that our good teachers and good re- 
searchers and collaborators can make things happen. 

Thank you very much for this opportunity this early on to give 
some of my thoughts on this issue. 

Chairman Glenn. Thank you, Dr. Parrish, very much. And we 
appreciate your willingness to be here on short notice and iust 
after you took over. 
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Let me swing a little broader loop here maybe than just the spe- 
cifics that we're talking about and take off on Dr. Pamsh s com- 
ments about parental support. I ask this because I wonder how 
much Project Discovery, teacher training, and research m that 
area will do as another factor in regard to some of the bigger soci- 
etal changes that we have that have occurred over the past ^20 
years or so in this country. . j. 

Tm thinking of things like half the marriages end up in divorce. 
I saw a figure one day that approximately 54 percent of the kids 
under 12 are in single-parent homes. Don't hold me to that. I 
haven't checked that figure out. But, even if that figure is off, it s 
still an enormous figure. And kids tend to rise to the expectations 
of parents or teachers or someone who inspires them. If they re out 
of school at 2:30 P.M. and Mom or Dad isn't home in a single- 
parent family until 6:00 or 6:30 P.M., and they're tired and perhaps 
studies don't get the attention that they should get. Perhaps the 
child is not motivated from the l^^^me. We're having a long period 
where children are out of schoc' he afternoon. I'm just wonder- 
ing where our emphasis should >ne of the studies that I saw on 
Asian-American families, a big a.^'orence was the expectation of 
the familv. There was a concentration on what was expected. Chil- 
dren rose to that expectation. Is that one of the major problems 
and are we looking into that area? Or is that something that is just 
societal and not that directly connected with education? Dr. Hair- 
ston, would you start off for us on that? Are societal pressures a 
major factor, and are we looking into its impact? 

Dr. Hairston. My sense is that certainly all of the teachers who 
are engaged in Project Discovery are keenly aware of the broader 
external factors which their students deal with eveiy day. Many 
schools systems in Ohio certainly have encouraged after school pro- 
gramming for that very reason. There are a lot of so-called latch- 
key programs in which students remain in the school setting with 
an opportunity to do work that may be academic or may not be 
academic, but they are in a supervised setting and have a bridge 
from the formal school day into their lives at home. But it really 
does bring into focus, in my view, how we structure the whole 
learning environment and what schools ought to look like for the 
future. I think that's the larger question. 

Our schools are modeled primarily on a model that worked very 
well 100 years ago when families were structured differently. Our 
school year being a nine-month year and students being out in the 
summer all bespeaks a time when children needed to be free to do 
work in the fields with their parents. And we have lots of people 
who question the wisdom of all that today. And I don't know if Dr. 
White's research is looking into structure of the school environ- 
ment. We know other states have experimented with different 
types of school years. But I think we ought to be open to all those 
questions. Our families, our world if. simply different than it was 
100 years ago, different than it was 50 years ago. And if what we 
are trying to do is to provide a system in which children can 
achieve, we ought to look at all parts of how that system works. 

A few weeks ago, I had the great fortune of hearing Dr. Edward 
Demming speaking on total quality management and the issue of 
how systems influence what you're able to achieve. And it just 
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really influenced my thinking a great deal. And the question of 
how we provide the crucible for success is one that I think is before 
us. So while Project Discovery may not be focused on that directly, 
it certainly seems to me that the research issues connected around 
it ought to be. 
Senator Glenn. Dr. Wilson? 

Dr. Wilson. Yes. The big problem in dealing with issues such as 
you raise, as you say, the parents, is most teachers find themselves 
alone m trying to face those issues. They are not able to get help 
from fellow teachers. They are not able to get help from the cen- 
tral administration. And they have no way of knowing that there 
are programs like Success For All, like the School Development 
Program, which have developed over many years of developing ex- 
pertise to try to deal with those problems. Teachers are not able to 
get training in school, in college, or in the world of teaching in how 

u' u questions. And meanwhile, in exemplary schools, 

which have had the time and the financing to develop the expertise 
to deal with these problems, this expertise is now encoded in things 
like this manual, which I waved to you before, which answers. Sen- 
ator Glenn, many of your concerns about how you involve parents 
m a very practical way in the operations of a school, how you bring 
parents to school to listen to children as they show how well they 
can read, how you get ahold of parents so that they make sure 
their children come to school and on time. This manual has specific 
procedures for how the teachers get a hold of parents whose chil- 
dren arrive even just 15 minutes late to school. This manual has 
the procedures by which you address health problems, especially 
the problems of seeing and hearing, as soon as they appear and are 
recognized rather than hold children back because they're not 
normal. But it took many dollars and many years of experience to 
build this manual This is not something that a single teacher can 
do by herself. 

And, I mean, Robert Slavin, who is responsible for this program 
and for ttiis manual, told me that this is just the beginning five 
years of his program. He needs 50 years to build all the expertise 
that IS needed to take those children to the point of meeting the 
u n!P^u- ^ '^^^ ^® ^ support those programs so they can 
build this expertise, and then programs like Discovery, you have to 
have access to the results of those programs so that we can help 
the teachers. And we have to have professional development pro- 
grams which enable teachers to gain this expertise themselves. 
And we must have restructuring programs, which enable teachers 
to collaborate, to meet the problems the children have outside of 
school instead of having to face them alone. 

Chairman Glenn. You mentioned a Baltimore school where, 
fven though I gather the students are in a disadvantaged area, 
they have been able to create an environment there even with 
these disadvantaged kids that's exciting. They're excelling; they're 
doing great. What's the difference? What's the key element there? 
is It the teachers that make it exciting? Or is it that they reached 
u ? «rt. parental involvement like you're talking about 

here.-' What was the key difference in that area? Because that can 
be a model for all the rest of us, if it really works. 
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Dr Wilson. The key element is that there is a research team at 
the Center for— I haven't the exact title, the Center for Schools for 
Disadvantaged Children, which is funded by the U.S. Department 
of Ekiucation, lead by Robert Slavin. And they were able to work 
with the teachers in a number of schools— I think they started 
with five schools. And they had the resources so that they could 
work with the teachers so that they could build the expertise jomt- 
ly with the teachers to address the problems. „ ^ , 

First of all, they helped the teachers to build a collaborative cul- 
ture in the school t<«ether with the principal, the teachers. Ihey 
have goals. That's the title for Success For AU is the go^ ^ 
school. You will find most schools don't have goals hke that. And 
the principal and the teachers work together, working with the stu- 
dents and the parents to achieve those goals. That s common to all 
the successful restructuring programs, not just Success Jor All. 
And what is missing from those programs, you have to understand 
that what is missing is that collaboration which gets them to get 
control of the problems, get the students excited, get the students 
eager to come to school. What is missing is the tune for contmuous 
professional development of those teachers so that they can build 
more and more expertise, not just in how to get the children excit- 
ed, but how to get them into real challenging subject matter. 

We are giving six-week summer workshops to teachers, but only 
to a small number of teachers because that's all we can afford. And 
we shouldn't be just having them for one summer. They should 
have ongoing professional development every week, three or four 
hours every week, and of a quality that they have never seen in 
most schools because most of the professional development that is 
presently available is a joke, especially when compared to what s 
available in Japan. . , - , , u 

Chairman Glenn. Dr. White, do the societal factors play here as 
opposed to expertise of the teacher? Is there a situation where you 
might have the most expert teaching in the world and all the re- 
search done and everything perfect and it still not work very well 
because the student isn't motivated because of lack of parental in- 
volvement and so on? Is that a possibility? . „ u * 
Dr. White. That's very much a possibility when you talk about 
single-parent households or maybe even grandparent household or 

Chairman Glenn. Along that line, about two or three months 
ago, the Sunday New York Times had an article you may have seen 
on the front page concerning Oakland. California schools, where 
over half the kids in one of the schools lived with no parents. They 
were in foster homes or living with a relative, and they were 
passed around from one home to the other. . . j 

Dr White. We haven't approached the problem by trying to do 
something about divorce. But other than that, looking at other sup- 
port systems for children is part of what we are involved in. For 
instance, there's a 4~H program, which is a major national eftort. 1 
grew up on a farm, and I was a 4-H Club member, but I didn t r^ 
alize the extent to which it had gone into urban communities. And 
it is possible to pick up an activity that young children would be 
involved in out of school. 



25 



What we haven^t probably done is looked at ways of connecting 
that to classroom activity. The Saturday academies are the things 
we're looking at in Clark Atlanta. There's an awful lot going on in 
terms of role models. They're in a program there that is structured 
like a school. They have classroom activity, but they don't grade 
them. They don't take tests, and they don't grade them. So there's 
a lot different feeling there. The kids are in it because they want to 
be there. They're trying to learn things. But yet they're putting 
them in a school situation to try to make it a successful experience 
in a classroom environment so that it will perhaps translate to the 
school system. 

I think looking at Scouts, looking at buddy systems, where young 
children are working with other young children, one is older, 
maybe a sixth grader with a third grader, there's something to be 
learned from that because any buddy system I've ever seen prob- 
ably is very, very good. And probably the older buddy learns more 
than the younger, but they both benefit a great deal. Maybe there's 
ways to build role models, to have buddy systems for teachers, 
buddy systems for partnerships, all kinds of ways in which that 
might be a conventional benefit that we haven't explored. 

I think having the children and the parents involved together in 
the activity that is science or math-related is another way of draw- 
ing in situations where there are parents, but they're not comforta- 
ble with the content, in activities with their children. That's done 
at the community programs, some church sponsored, some commu- 
nity center type things. So yes, we are looking at connecting these 
kind of out-of sch-ool experiences in a way of sort of establishing 
some other support system for children. If the parental support 
isn't there, then either trying to build it with the parent structure 
that's there or to develop other support systems that maybe are 
not parental folks. We're looking at it. 

Chairman Glenn. Dr. Parrish, are we asking our schools to take 
over a lot of society's forming influences that used to be in the 
family? 

Dr. Parrish. I think we are. Your initial question. Senator 
Glenn, was does the collapse of the family, or the lamily as we once 
knew it, have an impact on education? Absolutely. Yes, it does. But 
I'm not sure we have the wherewithal to turn that around. So I 
would caution us against devoting too much attention to that par- 
ticular variable. As we approach school improvement, there is a 
whole list of variables that relate to how well students achieve in 
school. Some of them are alterable by the school, and some of them 
aren't. For example, two that are very closely related to student 
achievement which we can't alter at all are how much money par- 
ents make and how much education parents have. At least we can 
alter it very little. So it's always a tough question to answer, but 
we have to begin by admitting that societal factors have had a tre- 
mendous impact. But then we have to look realistically at which 
ones we, as school people and communities, can alter. 

I think parental involvement is in that gray area. While it's not 
totally within the control of schools, we can do some things to try 
to alter it. Some have been mentioned: the whole notion of commu- 
nity education, of having the school not just be that isolated build- 
ing, but involving schools in taking on a lot more, including educat- 
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ing parents, opening school buildings, just making education a total 
community responsibility. If the intact family is not there and the 
school can't handle it alone, then we as a community have to con- 
sider our responsibility to educate our children. 

There are some examples. We're looking, I guess, at the Comer 
model from Dr. Comer at Yale involving familv, involving parents. 
But again, I think we have to be careful with that issue because we 
don't want it to be an excuse for lack of progress on the part ot 
public schools. ^ _ i. t 

Chairman Glenn. There was a study I sav/ not long ago that 1 
believe was done at the University of California at Berkeley where 
they had different racial minority groups that they studied at the 
university. Students came in with approximately the same back- 
ground. Yet, once they were having problems in school, there was a 
difference in the way that they approached how to cope. It went 
back into some minority groups where apparently the emphasis is 
on the student. Do it on your own, you know, you can do it your- 
self. Alone. When those students ran into problems at the acadraiic 
level, they tended to not want to join with other people. They 
wanted to do it on their own. That's the way they had been 

brought up. , * . A . i. 

The group that did not do that were the Asian-American stu- 
dents, who, as soon as they had a problem, they banded together, 
three or four of them got together as a group. They would work 
together and work through their problems. It was almost a replace- 
ment for the family, even though they were away at college. It was 
once again the societal influence of how we're brought up and are 
we willing to really use a replacement for the family? Or is the 
school going to have to, of necessity, be almost a replacement for 
what used to be the expectation levels that the family provided. 

We can move on to some other areas. Do you think we re far 
enough along yet to say that assessment and testing for students 
and teachers should be required at the National level? Should we 
enact national standards? I know it would have to be a goal initial- 
ly, but is it something for the future of this country that we have 
to do eventually? ^ . „ ^, . ^ 

Dr. Hairston. Senator, if I may comment, in all the testing, 
there often is the risk that the testing does several things. It moves 
to the lowest common denominator. It removes the diversity that is 
a great strength of the educational system in this country. It is an 
easy answer, a quick fix to the discontent that is among all of us as 
we want to achieve even better outcomes for our students. I worry 
that those risks will simply mask the real kinds of change that 
need to occur if, in fact, we really want to improve what goes on in 
the learning environment. The more that we turn toward affixing 
a sense of where the thing went wrong and to look at that as a 
matter of placing blame on where it went wrong, rather than en- 
gendering a feeling that we all need to work together to try to find 
these solutions, takes us down the wrong path in my view. 

Chairman Glenn. But how do you have accountability in school 
systems unless you have some sort of accomplishment standard 
that you measure in some way? Otherwise, you really go to the 
lowest common denominator. Nobody feels they have to shape up 
for any reason at all. 
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Dr. Hairston. I think you can do that with the individual 
progress of students and the expectations of what kinds of learning 
capacity that you want to have in the individual child. And that, as 
an answer to me, is a far more realistic answer than, 'We will 
have for our teachers a certain kind of testing that they will 
achieve at. 

Chairman Glenn. Anyone else care to comment on that? 

Dr. Wilson. I mentioned the need for a black box. We have to 
understand what has failed in our education system, and we have 
to be able to get to the root causes of failure. And it is clear that 
over the last 30 years, as Dr. Parrish has said, we have more fail- 
ure than success in reform, which clearly indicates we have not 
found the root causes that we need to address. But in my readings, 
to try to understand myself what is known about the education 
system and this problem, it became clear that direct classroom ob- 
servations obtained by responsible researchers are far more inform- 
ative than all of our tests. Things like John Goodlad's book called 
A F Lace {Jailed School, which is based on a tremendous effort, actu- 
ally going into the classrooms and recording what's going on and 
commenting and organizing what has been observed, taught me a 
lot more than reading all the test results. 

And one thing that we are very much missing at the present 
time is an independent evaluation structure which can carry out 
these kmds of classroom observations, and not just in the average 
classroom as John Goodlad did, but in the exemplary classrooms 
like the Success For All Program, and tell us what is good and 
what is bad about the reforms, advise us on where reforms could be 
really helpful if we put more money into them so they could do 
things properly, help them to make their expertise available to 
other schools. 

I have watched Readmg Recovery, which does make expertise 
available in other schools, but it is operating on a shoestrmg be- 
cause there 18 no support for the kind of diffusion of knowledge 
that they are providing. The Reading Recovery teachers are work- 
ing overtime, double overtime, because of the lack of support for 
actually taking expertise from one school to another. So I would 
plead with you that we change from assessment to evaluation, from 
tests to observmg what's going on in the classroom, and then 
coaching the teachers coaching the way our tennis stars and bas- 
ketball stars are coached every day, so that when things go wrong 
in the classroom, they are helped to correct it. 

Chairman Glenn. I wish they had the money they get to put in 
the school systems. That might help a little bit, too. 

But let s say you're a businessman and you're going to employ X 
number of people You have certain qualifications, and you require 
a high school diploma. A high school diploma from one part of the 
country or from the poorest school district in Ohio or any other 
state compared to the high school diploma from the best school dis- 
trict h-om that particular state or across the country are complete- 
ly ditterent pieces of paper as far as its meaning goes. You may 
have to give this person all sorts of remedial education to even put 
him to work in your shop. So the certificate means very httle any- 
more. 1 don t think it means as much as when I was in high school, 
tor instance. I think there was much more of a standard accept- 
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ance of certain norms then, and there was a family— I keep coming 
back to the family— expectation. I think things were not as differ- 
ent from one school to another as they are now. . 

If you don't have testing, what kind of a standard can a business- 
man expect if he sets out to hire people and has— what we have 
basically across the country is, as pointed out in that book, tieoO. 
To Head, that I mentioned earlier. We have 15,000 school boards in 
this country all elected on the basis that 'We wont raise your 
property taxes." Now, where do we go with it from there? Do we 
have to go in with r. huge infusion of Federal money or state 
money or equalizing funds? . j 

It's a very tough situation. We're the only mdustnalized nation 
in the world that does not have a national education system. And 
before I get misquoted, Tm not proposing we move all the school 
boards out nor go to a national education system. Somehow, we 
have to have standards that mean something if our education 
system in this country is to be accepted across the board, it seems 

Wilson. I absolutely agree with you. Senator, but what I am 
saying is, if I am a businessman, if I am looking to hire somebody, 
typically what I will do is give that person a test and see whether 
the person can actually perform the test. ^ 

I will not give him a test if I am a sensible businessman. 1 mean, 
if that person has to be a receptionist, I wUl want to wateh that 
person for a day being a receptionist. Can they take the telephone 
calls? Can they get the messages to the proper person? I m not 
going to know that by whether they passed a certain standardized 
test. So I'm going to be more interested in looking at a school trom 
where they came to see the reports of what was gomg on m the 
classrooms. If those kids were staring out the window all day, 1 
know that that diploma is worthless. If I see a report that they 
were engaged, and they were forced to think, and they were forced 
to show leadership skills in the classroom, and the classroom re- 
ports show that, I don't care what they did on the test. I know 1 m 
getting a good student. , ^ , 

Chmrman Glenn. Dr. White, you're hopmg I'll pass you by 
there? Do you favor testing and establishing standards, or do you 
favor the approach that Dr. Wilson has talked about here? 

Dr White. I guess the idea of standards is important. I think it s 
something we need to deal with. In mv own mind, I wonder if 
there's a set of standards that would help us understand what we 
consider to be quality education, but that there might be some way 
of selecting from those standards in individual schools and commu- 
nities based on those school and community needs and values. 

Same sort of thing with assessment. Can there be ways of assess- 
ing that are considered quality? And then from those, school sys- 
tems would be able to draw from those the evidence that they teel 
reflects and indicates what it is they value as outxiomes from educa- 
tion. I don't know if that will work. , , . 

The National Board of Professional Teaching Standards is an ex- 
ample that is sort of like that, at least so far. And that is that they 
have put together, through representation from any and every cat- 
egory you might think of that represents education, a set of teach- 
ing standards and ways of assessing that, and then to nationally 
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certify teachers based on that board's findings and the assessment 
material. But that national certification isn't something that's re- 
quired at this point. It isn't something that becomes law at this 
point. It's something that teachers individually, as well as stool dis- 
tricts, might buy into if they think it's going to be of value for 
them to refer to those and reflect on those. Of course, the worry 
turns around, comes back and says, now, will that become the 
bible? Will that become the law? Will that become what everybody 
has to do to be certified? And .that has some positives and has a lot 
of negatives. So it's a tough one for me. I like the idea of having a 
standard, but I'm not sure that we all have to meet every letter of 
that standard, because not all of our school conditional situa- 
tions 

Chairman Glenn. If you set standards, then you get into the 
other issue that is difficult and that is, do you require re-certifica- 
tion testing of teachers on a regular basis? 

Dr. Parrish, what do you think about testing and standards? 

Dr. Parrish. I'm not certain. Senator, that I've sorted it all out 
in my own mind, and neither have those people on the various 
commissions. I read almost weekly about their conflicts and contra- 
dictions, and I tend to favor national standards but not national 
testing. And that s just some preliminary thinking on my part. In 
other words, I can't help but believe that the document developed 
by the National C!ouncil of Teachers of Mathematics is a good, solid 
document. 

Chairman Glenn. I know we didn't come to debate this, and I 
sound as though I'm on one side of this, and I'm not. We're just 
looking for information. How do you set standards and know 
they're being met without some form of testing? 

Dr. Parrish. I didn't say that people in Washington 

Chairman Glenn. Let's say in Cleveland. 

Dr. Parrish. All right. I can tell you exactly. We have the docu- 
ment that I have just referred to. The standards that the National 
Council of Teachers of Mathematics developed is available. It's 
been widely disseminated. It gives us a picture of what excellence 
looks like. Some people don't even know what excellence looks like. 
They think excellence is down here when it's really here. (Indicat- 
ing.) Or they don't know how to articulate that or how to even put 
that down on paper in a way that teachers can understand. 

So I think there is value in having national standards which ev- 
eryone, those in local school systems, can look at and compare 
what they're doing with those standards. There were many local 
people, people from many states and local school systems that 
helped to develop those standards, and I certainly would not go off 
in a corner and develop a mathematics curriculum in the Cleve- 
land Public Schools that wasn't based on those standards. 

Now, that doesn't mean that I am ready for someone to mandate 
a test and then, you know, send it out and we start all of that rig- 
marole. But I think standards are valuable, and I don't think you 
necessarily take the next step of a national test. And right now, I 
would not be in favor of that. 

Chairman Glenn. Let me ask one other question, and we are 
going to have to move along. We have two more panels yet to go. 
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But let me ask one other thing. With all this past human experi- 
ence, the summary of it or the distillation of it that we call educa- 
tion, are we going to be able to stuff all this past experience into 
little heads without going to longer school days and to longer 
school years? 

In this country, I think our kids average about 180 days a year. 
In Europe, it's 215 to 220. 1 think Japan is 240, and Korea is maybe 
250, I believe it is. I think those are approximately the current fig- 
ures. Correct me if I am wrong. You're the experts. But I think 
that's about right. And they go longer school days. They're not out 
of school at 2:30 P.M.. They're going to about 4:00 P.M. or some- 
thing like that. Are we going to have to go to better use of our cap- 
ital property— capital in education means the school plant — and 
not have it sit out three months out of the year and only be used 
part of each day? How do we do that. Dr. Hairston? Are we going 
to have to go to longer school days and longer school years? That's 
the basic question. 

^ Dr. Hairston. Senator, I'm going to play on your word "capital." 
I'm interested not only as much in the physical plant as in the cap- 
ital head. And it seems to me that when we ask ourselves what 
kind of structures will support our goals if our goals are, in fact, to 
have students who are first in the world in mathematics and sci- 
ence by the year 2000, what do we have to do to do that? And we 
know that our failures, as Dr. Parrish has outlined, I think very 
eloquently, tell us that this current structure may not be working 
for the world in which we live today, and I alluded to that earlier. I 
think our real challenge is to find the structures that will help 
engage our teachers to their creative heights, to their intellectual 
heights, and who will pull children into that intellectual communi- 
ty that they create. How do we help them do that is our real chal- 
lenge. 

Chairman Glenn. Dr. Wilson, what do you think? Should we 
have longer school days and more numbers of days in the year? 
Are we going to have to go that route? 

Dr. Wilson. Not necessarily. I agree with Dr. Parrish's comment 
that what really counts is the quality of the teaching and learning 
that takes place and that we don't get up the quality of teaching 
and learning with longer school days. And more school year will do 
our children no good whatsoever. And, in fact, I believe we need to 
be sending children home early maybe one day a week so that the 
teachers have a chance to work with each other and to gain profes- 
sional development. Through professional development, they will 
gain the expertise that they need to raise the quality of what goes 
on in the classroom. 

And I would point out to you a widely read book now by Steven- 
son and Stigler called The Learning Gap that points out that Japa- 
nese teachers and Taiwanese teachers and mainland Chinese teach- 
ers spend only three to four hours in the classroom, where our 
teachers have to spend five or sbc. But they learn through profes- 
sional development that provides quality of instruction in those 
hours that we cannot match with our daily schedule of teaching. 
Our teachers go home exhausted at 2:30, so they cannot stay until 
4:30 to do a longer school day. And I believe we will be better off to 
shorten the number of hours that students spend in class in order 
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to get up the quality of instruction in those classes. And until we 
address that problem, to talk about a longer school day is not going 
to do us any good. In fact, it will take us in the wrong direction 
because it will divert scarce resources from addressing the quality 
issue. 

Chairman Glenn, Dr, White? Should we have longer school days 
and years? 

Dr, White. I couldn't agree more with Dr, Wilson, Maybe using 
facilities more and the buildings open more, but not for each stu- 
dent. We have smaller groups, more hands on, give teachers time 
for reflection, give them time and energy to act as the professionals 
that they're trained to be. We might even give them a telephone in 
their classroom or in their office, which many of them do not have, 
to carry out this connection of what they do in the classroom with 
what is happening in the real world. Can you imagine doing your 
work without a telephone that you are close enough to that you 
can hook to a modem? You can tap into the library, you can net- 
work with another teacher in another state somewhere. We don't 
give them a chance, 

I think if we gave them smaller classes, more time to be profes- 
sionals, we might solve an awful lot of problems. And if they are 
involved, they have the skills and get involved in inquiring into 
how their teaching is going, how it's working for their kids, we 
might get a lot more for our bucks, a lot more for our time than all 
the curriculum revision that we can engage in. 

Chairman Glenn, Dr. Parrish, can Cleveland look forward to a 
220-day year? 

Dr. Parrish. Certainly not next year. I wouldn't be as quick as 
my colleagues on the panel to totally dismiss altering time as a 
variable. I think probably we need to alter time for some and 
maybe not for others. I don't know that everybody naeds a 200-day 
school year, but we've got to say that if all studentf , regardless of 
their deficits or regardless of their current achievement level, are 
going to attain these same high standards, common sense says that 
time may be one of those variables that we have to alter for some 
and not for others. In other words, there are year-round education 
models with sessions where some students stay for smaller class 
sizes and extra instruction so that they don't fall behind. So I 
wouldn't dismiss it, nor would I hurriedly go to that as a solution. 

Chairman Glenn, We've all mentioned the money involved in 
this, and that's something we have to grapple with, also. We don't 
have time to really get into a discussion of all this, but if you go 
back into the colonial days of this country when our school systems 
were being formed, probably anybody that had real wealth had it 
mainlv in property, and they were more able to pay than anybody 
else. And yet now we're two-thirds service economy, and yet we're 
still looking to the property as the base for our school system. It 
doesn't make any sense at all. Try and alter that one. 

We have a revolution in California where they had an excellent 
school independently some years ago, and Proposition 13, as it was 
called out there, came along and pretty much put their school 
system into demise, I guess. And so that's a whole other level here. 
When we have to have more equalizing funds come from the Feder- 
al level, the Federal Government is broke, of course, as everybody 
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knows right now. So we haven't even gotten into a discussion of 
money yet. 

We are going to have to move along. We need four days of hear- 
ings instead of three hours, I guess. 

Very good, very interesting this morning. Thank you very much. 

Chairman Glenn. We look forward to our next panel, "Selected 
Ohio Programs for Science and Mathematics Education Reform.** 
Our first speaker James Porter, who is Superintendent of Lake 
County Schools. He administers a model science center of hands-on 
science for all third and fourth graders from Lake and (Jeauga 
Counties. I believe he has a iy2-minute video of his science center 
that we can look at first this morning. 

Also, I want to add. Dr. Michael Salkind is President of the Ohio 
Aerospace Institute, just a short distance from where we are right 
now. OAI hosts numerous education engineering programs. It links 
students and teachers with the NASA Lewis Research Center here 
and with Wright Patterson Air Force Base. 

Ms. Renee Kent accompanies Dr. Salkind as a graduate student 
at the University of Dayton. Through funding from OAI and 
NASA, Ms. Kent performed engineering research at NASA Lewis 
Research Center here. 

Also accompanying Dr. Salkind is Mrs. Sue Zepp, a school teach- 
er at Woodridge Elementary School in Summit County. Through 
assistance from OAI, Mrs. Zepp adopted new model curriculum for 
third grade students. So we welcome you this morning. 

Dr. Porter, I believe you want to lead off with a little video, 
right? 

TESTIMONY OF JAMES PORTER, ^ SUPERINTENDENT, LAKE 
COUNTY SCHOOLS 

Dr. Porter. Almost that. Imagine a center for science and math 
that serves all elementary students, has strong in-service programs 
for teachers, receives encouragement, support, and guidance from 
business and the industrial community, taps the expertise of area 
colleges and universities. This brief video that you have mentioned, 
if our technology permits, may help you with that imagination. 

(Videotape played.) 

Dr. Porter. That video goes on for another seven or eight min- 
utes, but we'll talk with you instead. Fm the Superintendent for 
the Lake County Board of Education and Chairman of the Lake 
School Superintendents Association, which includes the superin- 
tendents of the Local, Exempted Village, City, and Vocational 
School Districts in Lake County along with the presidents of Lake- 
land Community College and Lake Erie College. We appreciate the 
Committee's interest in the area of systemic changes in science and 
mathematics education for all students and welcome the opportuni- 
ty to share our experiences with you. 

My testimony will focus on four key points. First, creating a bold 
new approach to elementary science education is seen as impera- 
tive. Second, a bit about why this program works. Third, business, 
industry, higher education, parents, and government as coUabora- 
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tors with the school districts. And finally, the Lakeland Area 
Center for Science and Mathematics as a systemic change model, 
at least potentially that. 

First, the superintendents in collaboration with Lakeland Com- 
munity College and the businesses, Ohio State Representative Dan 
Troy — whose picture graced the video there — and the Ohio Depart- 
ment of Education created this bold, new approach to elementary 
science education as a way to make science interesting and exciting 
for all students, everybody. We all agree that it is vital for young 
people to get hooked on science and math at an early age. That's 
not too difficult. Kids are natural born scientists. 
^ But with limited equipment, individual schools have difficulty 
finding the time or resources to offer real hands-on science experi- 
ments that keep kids interested and challenged. Often, their teach- 
ers, who are highly skilled in reading instruction, lack the back- 
gi'ound and confidence needed to make science and mathematics a 
great adventure. Regular elementarj^ classrooms are not set up for 
science either. Lack of utilities, equipment makes it impossible to 
sustain high quality, hands-on programs in a regular classroom. 
Since individual schools and districts could not go it alone, and 
since time is running out in the race to the year 2000, the superin- 
tendents decided to act as a group to create the Lakeland Area 
Center for Science and Math. 

So our second point, why does this program work? The program 
is not a field trip. Not an assembly. Not a museum. It's a well co- 
ordinated series of hands-on, inquiry-based science experiences. 
And you can see some evidence of that around the room here and 
some little scientists sitting here, too, as a matter of fact. 

Chairman Glenn. Are they going to demonstrate a hands-on sci- 
ence experience for us? 

Dr. Porter. Well, if there's time. 

Chairman Glenn. I think we ought to take time for that when 
you finish. 
Dr. Porter. That's up to you, of course. 

Anyway, these experiences involve every third grade student and 
teacher in every school in Lake County and Geauga County. That's 
an enrollment of over 47,000 students. They aren't all in third 
grade, thankfully. So it's a good sized group of schools. Students 
visit the center one classroom at a time, do hands-on, fun, exciting 
science experiments three times during the year, using equipment 
impossible to duplicate in every elementary classroom. 

Topics included Measurement/how to be a scientist. That's the 
further ones over there. Light and sound, which is typified by this 
oscilloscope. Electricity and magnetism. The circuit board is one of 
the things that happens there. 

Prior— this is really critical too — prior to the visit to the center, 
an instructor visits each class in theii own classroom to familiarize 
them with the concepts they will be testing. Hands-on materials 
are left with the classroom teachers so students will be really 
ready for their visit. Classroom teachers are part of the instruction- 
al team, too. In cooperation with Lakeland Community College, the 
Center staff designed workshops to help teachers gain confidence 
and incorporate the experiments into their class's regular curricu- 
lum. These workshops, held on after-school time, preceded each 
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new topic and provided teachers with additional ideas and materi- 
als for their classrooms. They went home with a bag of tricks. 

Results of the program are being evaluated by an independent 
consultant — actually a series, a group of consultants with business, 
public school, and university backgrounds. This program works be- 
cause of these features, and it works because every school board 
has passed a resolution making it a required part of the district's 
educational experience for each student. We're talking now about 
16 different school districts working together, all different kinds. It 
works because every student has six high quality, exciting science 
experiences each year. Their teachers get three in-service programs 
and lots of stuff to use in their classrooms. We are convinced that 
this level of support is what's required to make systemic change 
happen in elementally science education. 

My third point: Businesses, industry, parents, colleges, govern- 
ment and schools have collaborated in the progreun's design and 
operation. You cannot buy a Center for Science and Math. Not yet. 
To make this program a reality for Lake and Geauga County chil- 
dren, a large number of dedicated people committed their talents, 
energies, and resources. The governing board of the Center in- 
cludes all the school superintendents and the presidents of the col- 
leges in the County. The board of directors, whose members are 
teachers, business executives, scientists, school administrators, in- 
dustry, private, foundation, and government agency representa- 
tives, is responsible for organizing the instructional program and 
providing advice and support from business and industry. Special- 
ized equipment is designed and built when we can't purchase it. 
You have in the written testimony lists of these people. So we 
won't go into that in great detail. 

The directors developed the Center's mission statement, which is 
also in the written testimony. Let me just quote the first three 
lines. 

*The mission of the Lakeland Area Center for Science and Math- 
ematics is to make working with science and mathematics exciting 
and interesting for all young people so that they will develop a life- 
long curiosity about the world around them." 

It goes on with some specifics and their specific program goals, 
but with these clear targets and the full cooperation of everyone, 
it's no wonder our first year of operation was one of unqualified 
success. 20,000 plus student contacts, all third graders, six times, 
and nine in-service sessions attended by third grade teachers — and 
I might add on their own time — resulted in strong positive evidence 
of the beginnings of exciting systemic change in elementary science 
education across both counties. In 1992-'93, the coming year, we're 
going to double this by bringing these third graders back again as 
fourth graders, and hopefully we intend to add fifth. 

You can see how this fits with Project Discovery because sitting 
right on top of that here in northeastern Ohio is this exciting new 
Project Discovery, which will take off and lead on into the middle 
school. 

Finally, the Lakeland Area Center for Science and Matheniatics, 
in our opinion, is a high-potential model for sjrstemic change in ele- 
mentary science education because — ^we've listed about 19 points on 
this written testimony. Let me highlight three or four: The schools 
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have made the Center program — I think this is critical — the 
schools have made the Center program a required part of their sci- 
ence education on a regular schedule. You'll see in the written tes- 
timony a sample of the daily schedule. This thing runs every day, 
all the time. Buses going in and out, all sorts of things happening. 
That's the first point. Also, it's a required part of the program. 

Number two, and really critical, all children participate. Every 
one. We've had not only all children in regular classes, but we've 
served SBH classes, LD classes, different kinds of classes where 
children have disabilities, with an amazing amount of success, as a 
matter of fact. We're really delighted with that. 

Third of these 14 points that I want to highlight, teachers are 
provided high quality, regular in-service. High quality, regular in- 
service. They get a lot of stuff to take back with them. 

Addressing one of your points that you asked us about, the 
Center staff has both females and males on the staff giving all stu- 
dents good role models, stressing that science vocations are for ev- 
eryone. 

And the last one that I want to point out to you is — I think 
they're all important, but time doesn't permit — the inertia of ''We 
always do it that way" has been overcome. We have enthusiastic 
participation by teachers in our classrooms and at in-service pro- 
grams. Some of them are here, as a matter of fact. We have fought 
successfully through the problem of moving from theory to practice 
in lesson design. And believe me, that was quite a problem. 

Twenty-five years ago, we determined that vocational education 
was critical to our nation's future. We built a network of vocational 
technical schools in Ohio and provided programs to all of our stu- 
dents here. Today, we face serious challenges in preparing our stu- 
dents in the areas of math and science. This science center, located 
at the Auburn Career Center Vocational School — you saw a bit of a 
clip of it there — takes advantage of excellent existing facilities, vo- 
cational and technical student assistance — the big kids help the 
little kids — and already established school district cooperation to 
bring high quality, inquirj^-based science experiences to all stu- 
dents. 

Requiring only a modest investment in personnel and equipment, 
a statewide or even national system of science centers such as this 
one could be set up quickly and have immediate impact on science 
and mathematics education. 

Now, the year 2000 approaches quickly. Lake and Geauga County 
third graders in the Center program this year will enter the 12th 
grade— by coincidence, I guess, not by design — in the year 2000. So 
these kids, these very kids, are the ones we're talking about. That's 
why school districts, business, industry, and governmental leaders 
have made the Lakeland Area Center for Science and Mathematics 
a reality today. That's why we urge you to consider it as a model 
that can be duplicated for all children. With me today in the audi- 
ence are Science Center staff, in-service staff, classroom teachers, 
parents, and some of our actual third grade scientists. I'd be most 
willing, if time permits to respond to any questions. And I have a 
feeling that the students are prepared to give you a brief demon- 
stration of their activities as scientists if time permits that. 
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Chairman Glenn. Gk)od, I think we'll be able to arrange that. 
But let's go ahead with the others. 
Dr. Salkind, if you'd like to make your comments? 

TESTIMONY OF MICHAEL SALKIND,^ PRES5DENT, OHIO AERO- 
SPACE INSTITUTE; ACCOMPANIED BY RENEE KENT, GRADUATE 
STUDENT, UNIVERSITY OF DAYTON, AND SUE ZEPP, TEACHER, 
WOODRIDGE ELEMENTARY SCHOOL, CUYAHOGA FALLS 

Dr. Salkind. Thank you, Chairman. I'm President of the Ohio 
Aerospace Institute, which is a private nonprofit consortium of 
nine universities, two Federal laboratories, and several dozen com- 
panies. Our mission is to facilitate collaboration among these three 
sectors in graduate and continuing education, research and tech- 
nology transfer. The word "collaboration" is something we've 
heard quite a bit this morning. This institute, if you will, is a socio- 
logical experiment to teach collaboration in our society. I think 
that's very important in terms of the next century. 

Although the mission of the Institute focuses primarily on gradu- 
ate engineering education and research, through the Ohio Space 
Grant Consortium, we also have a major effort in encouraging 
more Americans, from kindergartners through college students, to 
pursue science and math education, with special emphasis on en- 
couraging more women and minorities. In this, we support the 
President's America 2000 education strategy. 

The collaborative efforts are built around two outstanding Feder- 
al Aerospace Laboratories in Ohio, NASA Lewis Research Center 
in Cleveland and Wright Patterson Air Force Base in Dayton. Both 
facilities act as magnets to attract visiting faculty, students, and in- 
dustry collaborators to work with each other, have access to the 
world class experimental and computational activities, and work on 
cutting edge, real world programs. In this way, graduate students 
experience an 'jrriched education by being exposed to industry and 
government perspectives. 

Collaborative activities within OAI are conducted by focus 
groups. These are networks of col'eaerues from the three sectors 
who develop common strategies in boin iesearch and education. 
They conduct research, develop courses, conduct conferences, semi- 
nars, and workshops to advance the state of knowledge in their 
areas of expertise. There are 13 such focus groups in diverse tech- 
nologies such as advanced ir iterials, propulsion, power, computer 
simulation, dynamic systems and control, visualization, and air- 
craft icing — something very much in the press recently. 

Through direct industry participation, these focus groups bring a 
market perspective to the research agenda and the educational 
agenda. In this way, technology can more expeditiously be used to 
impact economic development. 

To encourage more Americans to pursue degrees in engineering 
science, the Ohio Space Grant Consortium, managed by OAI, has 
awarded more than $1.8 million in the past three years to 52 grad- 
uate and 78 undergraduate students to help support their educa- 
tion. The funding has been provided by the NASA Space Grant Col- 
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lege and Fellowship Program and NASA Lewis Research Center 
with matching funds from the State of Ohio and industry. 

The Director of the Ohio Space Grant Consortium is Dr. Paul 
Claspy, who's here today. He's also the Director of Education at the 
Ohio Aerospace Institute. 

With me today is Renee Kent, who is a recipient of a NASA 
Space Grant/OAI Fellowship. She is a doctoral student in the Ma- 
terials Engineering Department at the University of Dayton, one of 
the OAI member universities. She expects to receive her Ph.D in 
August 1992 and has been a resident at OAI for the past two years. 
She has been conducting her thesis research in the Structure Divi- 
sion of the NASA Lewis Research Center. The focus of that re- 
search has been the development and implementation of new meth- 
ods for determining mechanical properties of new fibers. These new 
high-strength materials are being developed for high temperature 
structural applications, such as the National AeroSpace Plane and 
future high performance jet engines. Her experience here has also 
brought her in contact with industry collaborators and consider- 
alt)ly broadened her educational experience. Renee came to observe 
that her educational experience was characterized by many teach- 
ers and mentors who found great excitement in their own scientific 
endeavors as well as the development of young people. She felt that 
when learning and discovery were introduced in exciting ways, she 
and her fellow students learned successfully. 

If we are to attract more young Americans such as Renee Kent 
to pursue technical careers in graduate education, we must insure 
that more young people are motivated to study math and science in 
the primary and secondary grades. To this end, we established the 
Ohio Space Grant Consortium Education Pipeline Committee, 
which includes members from primary and secondary education, 
from universities, from Federal laboratories, and from industry. 
They conduct programs for teachers and students in kindergarten 
through graduate school with special emphasis on female and mi- 
nority students. Attached to the written testimony is a summary of 
some of these programs, but I want to talk about a few today. 

Because OAI is a network of engineering and science practition- 
ers, it serves as a reservoir of volunteers to work with teachers and 
students. The Ohio Space Grant Consortium is planning to develop 
this network of volunteers and link them with local school systems. 

One of these activities has been a series of workshops for elemen- 
tary school teachers to introduce the World In Motion program de- 
veloped by the Society of Automotive Engineers. This program, de- 
veloped by a national team of educators and practicing engineers 
uses mobility technology, such as small cars and boats, for learning 
basic principles of physical science and math. In addition to the 
teacher workshops, practicing engineers and engineering students 
are made available to assist teachers in and out of the classroom. 

With me today is Sue Zepp, a third grade teacher in the Woo- 
dridge Elementary School in Cuyahoga Falls. Mrs. Zepp has used 
the World In Motion program in her class with exciting results. 
She used it in a reading module, rather than a math or science 
module, and found it could fit into anything. By the way, that's the 
curriculum crunch issue that Dr. Parrish talked about earlier. Mrs. 
Zepp couldn't find any space in the math and science modules. 
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Mrs. Zepp felt that this program was the kind of hands-on, cross- 
disciplinarv, cooperative; education experience that is being encour- 
aged by education experts and emphasized in the American Asso- 
ciation for the Advancement of Science Project 2061. 

I want to just stop and talk about 2061 for a moment for those of 
you not familiar with it. The year 2061 is when Halley's comet will 
return to the U.S. And Project 2061 is clearlv a long-term effort to 
strengthen our science and math education. And it again reinforces 
what weVe said before, that this is not something that will have a 
quick fix. We need to make a long-term commitment here. Project 
2061 brought together experts in education and math and science 
for a study by the American Association of the Advancement of 
Science. The results were published in a book called Science And 
Math For All Americans, It really is a blueprint for science and 
math and education reform and contains many of the elements we 
talked about earlier: hands-on, exciting activity, deemphasis on 
content and more on the context, which deals with the curriculum 
crunch issue. 

Mrs. Zepp's experience with the World in Motion program was 
very positive. She was very excited by the experience with this ac- 
tivity because while traditional abstract math modules have little 
meaning for students, they learned advanced math skills and used 
their calculators in order to determine averages and trends in their 
World In Motion experiments. In letters from, this year's third 
graders to next year s third graders, her students mentioned the 
World In Motion experience with great enthusiasm. 

Another program weVe conducted involved bringing 150 Girl 
Scouts to the Cleveland Children's Museum on three successive 
weekends for programs using the museum's hands-on water, 
bridges, and time exhibits. The program was conducted in conjunc- 
tion with the Society for Women Engineers, and adult women prac- 
ticing engineers served as role models for the six- to ten-year old 
girls who participated. We need more such programs to counter the 
social stereotypes that discourage women and minorities from pur- 
suing math and science. 

From our experience, I'd recommend that the Federal Govern- 
ment consider the following in order to improve the education of 
American students in math and science: 

We have a cadre of practicing scientists and engineers in indus- 
try, universities, and Federal laboratories who are competent and 
comfortable in math and science. If we can harness that talent pool 
to assist teachers and students in our primary and secondary 
schools, we can make significant improvements. American profes- 
sional technical societies, through programs such as the World In 
Motion and Math Counts, are helping bring this army of volunteers 
to focus on our schools, but they need help. They need funding to 
provide the staff efforts to support such programs and the oata 
base management to couple a dispersed army of volunteers with 
local schools. Such services must be organized on a local or region- 
al basis because our school systems are local. We need to help stim- 
ulate the creation of such a local or regional infrastructure. The 
National Science Foundation Statewide Systemic Initiative, Project 
Discovery, which we heard about from the first panel, has the po- 
tential to help create such an infrastructure. 
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We need to build new regional resource centers such as the one 
we heard about from Dr. Porter. And we must find ways of inte- 
grating the many existing support programs into these regional re- 
source centers so that our schools an connect to those resources 
more readily. 

There are currently many diverse programs for coupling volun- 
teers with local schools. NASA Lewis Research Center in Cleveland 
has a wonderful educational resource enter for teachers. They also 
have many employees participating in volunteer programs with 
local schools, such as the program with East Technical High School 
and the local physics alliance. Wright Patterson Air Force Base in 
Dayton has similar programs to couple employees with local 
schools. 

Our universities and our private companies also are engaged in 
programs such as this. We certainly heard about the university ac- 
tivities earlier today. Private companies participate in a broad 
range of efforts including adopt-a-school programs. Several years 
ago, a local agency catalogued such programs in northeast Ohio. 
The result was a rather thick book. Both the schools and would;be 
volunteers are overwhelmed by the number of such efforts, which 
makes it more difficult to channel specific capabilities to specific 
needs. We need well-staffed regional resource centers to maintain 
current data bases of such capabilities and expeditiously bring ca- 
pabilities together with needs. This is no small challenge. Current 
programs are not adequate to address those needs. 

The Federal Government can also help by supporting consortia 
to help bring together resources for collaboration. We need to pro- 
mote collaboration both in education and research. The NASA 
Space Grant College and Fellowship Program, with consortia in all 
50 states, the District of Columbia, and Puerto Rico, is a major na- 
tional program with specific mission responsibility for kindergarten 
through graduate school in engineering, math, and science. It is an 
excellent vehicle for effecting change. 

I would recommend that the Federal Government investment 
could be most effective if focused as matching funds for consortia 
demonstrating the ability to attract private sector as well as state 
and municipal funding. I would also strongly recommend tax incen- 
tives for industry investment in education and research, and espe- 
cially for collaborative activities through consortia. These programs 
could be especially effective if they provide incentives for coupling 
private sector efforts with Federal laboratories. 

In summary, I would recommend that we: 

(1) Strengthen the coupling of Federal laboratory and university 
engineers and scientists to our educational enterprise through tar- 
geted programs, consortia, and tax incentives; 

(2) Support the innovative educational programs such as the Soci- 
ety for Automotive Engineers' World In Motion program that pro- 
vide exciting, engaging, hands-on modules to school teachers and 
volunteers to help those teachers implement them; 

(3) Develop regional resource centers, such as are being devel- 
oped through Project Discovery, to maintain innovative math and 
science programs and to maintain the staff to help schools select 
and implement such programs. 

Thank you. 
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Chairman Glenn. Thank you very much. Let me ask a couple 
questions of Ms. Kent and Mrs. Zepp before we get back to Dr. 
Porter. 

Renee, are you going to be going out in the engineering work 
force, looking for a job in engineering? 

Ms. Kent. I am looking for a job presently. 

Chairman Glenn. Because of the cutback in military, of course, 
we have a lot of engineers and even scientists w^ho are having some 
problems getting jobs. What's been your experience in this job 
search problem? 

Ms. Kent. Fm one of those people having problems getting a job. 
Tm graduating in August, and I'm a person who is graduating with 
a 3.9 something cum. I've gotten awards for my Master's research, 
awards for my Ph.D research, and I'm still having a very difficult 
time getting a job. And what I am finding is that most people, in- 
cluding NASA, are telling me "We would really like to hire you, 
but we just aren't hiring anyone right now." So it's very discourag- 
ing and it's very frustrating. I think it makes sort of a sad com- 
mentary for the future. 

Chairman Glenn. Well, I personally hope that some of this is 
temporary, as you do, too, of course. I hope it's temporary. And we 
do have a lot of people right now, because of the cutback in aero- 
space and military contracting, particularly out on the West Coast, 
who are really in a bad situation. We have some of that here in 
Ohio, also, but long term I think there isn't any doubt about what 
we need for the long haul. I hope we get situated as soon as we 
possibly can. 

Sue, speaking of the hands-on approach used in the World In 
Motion — ^I was wondering, when Dr. Salkind was speaking just a 
moment ago, do you find an equally increased interest in math as 
well as just in scientific concepts? There's a difference with people 
coming in and having hands-on and having all the A works, B 
works, C, type thing. That's interesting and everybody loves to do 
it. Is there a spill-over, then, into increased interest in math be- 
cause you have to have a basis in math to really go ahead in sci- 
ence to any depth. 

Mrs. Zepp. My whole classroom is kind of all hands-on. I once de- 
scribed my classroom as organized chaos. So I have a lot of manipu- 
lative 

Chairman Glenn. Sounds like my kind of classroom. 

Mrs. Zepp. We have fun. I think learning should be fun. And so 
there's really spill-over. I don't know exactly how to put it. The 
math and science in this program work is so close together that 
there wasn't any separation. 

Chairman Glenn. Dr. Porter, do you want to have your junior 
scientists here? 

Dr. Porter. Thank you. Senator. You understand that this is not 
a play or a production. This is a bit of a science experiment as you 
might see these youngsters working with. We have four junior sci- 
entists this morning. Maybe they will corae up here along with the 
director of the center. Joe Nalon, Jason McGinness, Sally Roth, 
and Kay Kablowski. I think I have one additional scientist who is 
Mike Mitchell. Good. And I didn't have him X'd out. But these 
youngsters are third graders in Lake and Geauga County Schools. 
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They have been involved with the Lakeland Area Center this year. 
And Claire Zurbeck, the Director of the Center, is there. Looks like 
we have one more as well. So Mike Mitchell must be here also; is 
that right, Mike? And Brad Uhall. We got all these names out. 

Ms. Zurbeck. Normally when they come in they're in a team sit- 
uation. 

Chairman Glenn. Just pick up that mike. 

Ms. Zurbeck. Normally, the class is about 24 students. We divide 
it up into teams of essentially about four. So we usually have six 
teams coming in on a team concept. You'll notice that each one has 
essentially four different colored aprons. It designates the position 
they have, the job, such as the experiment director, recorders. All 
of them do the experiment, though. They're all getting the hands- 
on experience. 

And we have an example of one of them. This was the last one 
we did. We have three different visits each class made. The last 
one was on electricity and magnetism, which is back there. This is 
actually the second visit on light and sound. And we see we have 
some fairly sophisticated equipment such as the oscilloscope. The 
oscilloscope, if it operates properly, they'd like to do an example of 
what it's like when they come in and perform the experiment. So I 
think Joe is the reader. So if you want to read 

(Demonstration had.) 

Dr. Porter. Senator, what you have to remember is that every 
third grader in both counties has had this experience. Every third 
grader. That's almost 3,000 or more of them, along with some 
others. So it''' a saturation program. 

Chairman Glenn. Have you been at this long enough yet to 
follow up and see how many of the students had an increased inter- 
est in going into the physical sciences? 

Dr. Porter. This is the first year of operation in the Center. We 
do have a research piece that's designed to get at that, and it's cur- 
rently being worked on right now. It's rather massive. But we do 
have outside consultants involved in this, and we hope to have 
some hard data, as hard as educationeJ research can be. You have 
to understand there's a lot of things going on there. 

Chairman Glenn. Thank you very much. I really appreciate 
your being here this morning. 

Thank you all. Kids, thank you very much for being here this 
morning and participating. That's great. We really appreciate that. 
Thank you all very, very much. 

Our next panel, our last panel that has been patiently waiting — 
or not so patiently waiting, as the case may be, but we appreciate 
your staying with us this morning — is a panel on "Selected Ohio 
Programs for Underrepresented Groups, Women and Minorities, in 
Science and Math Education." 

Ms. Elizabeth Obara is the Camp Director for the Buckeye 
Women in Science, Engineering and Research Summer Camp, 
which acronyms downs to B- WISER, of the Ohio Academy of Sci- 
ences. It's a summer science camp for seventh grade girls to stimu- 
late girls' interest in science. 

Ms. Gardenia Butler is the Executive Director of the Minorities 
in Mathematics, Science and Engineering program in Cincinnati, a 
model program to improve and retain minorities in science. 
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Accompanying her is Mr. Erik Thomas, an eighth-grade student 
at Mount Healthy South Middle School in Cincinnati participating 
in Ms. Butler's program. 

And Dr. Prem Batra is a Professor of Chemistry at Wright State. 
He's the principal investigator of a model program designed specifi- 
cally for inner city minority use, accompanied by Ms. Latrice 
Turpin, recent high school graduate from Meadowdale High School 
in Dayton. Ms. Turpin benefited from Dr. Batra's program, and she 
will major in science at Ohio State this fall. 

Ms. Drucilla Veasley is a biology teacher at Dunbar High School. ^ 
Ms. Veasley was retrained at Dr. Batra's program, and she has dif- 
fused her new knowledge to her high school classroom. We wel- 
come you here this morning and appreciate that very much. 

Ms. Obara, if you want to lead off with your comments? ^ 

TESTIMONY OF ELIZABETH OBARA, ^ CAMP DIRECTOR, BUCKEYE 
WOMEN IN SCIENCE, ENGINEERING AND RESEARCH INSTI- 
TUTE, OHIO ACADEMY OF SCIENCES 

Ms. Obara. Mr. Chairman, Members of the Committee, Friends 
and Colleagues, my name is Elizabeth Obara. Since 1987, I have 
been a science teacher at Dublin High School, Dublin, Ohio. Prior 
to that, I taught 22 years in Indiana, Germany, and Ohio. As a 
classroom teacher on the front line of education, I am particularly 
pleased to accept your invitation to appear before you today to dis- 
cuss the B-WISER Institute, a summer camp and follow-up pro- 
gram which empowers young women to achieve in science. 

The mission of the Ohio Academy of Science, a nonprofit organi- 
zation of those interested in science and technology, is to empower 
curiosity, discovery, and innovation by stimulating interest in the 
sciences and technology, promoting and supporting research, im- 
proving science education, disseminating scientific knowledge, and 
recognizing and publicizing high achievement in attaining these ob- 
jectives. Through its Junior Academy, Senior Academy and Central 
Office, the Ohio Academy of Science provides support activities, 
runs annual meetings and science fairs, and publishes a journal 
and newsletter that reports developments in science, engineering, 
technology, and education. 

In a special report entitled "Minorities in Science" in the April 
15, 1990 issue of "Chemical & Engineering News," John Danek of 
the National Science Foundation wrote, "We have created artificial ♦ 
situations in which there are no alternative pathways to successful 
careers except for children to do well in a very short window that 
begins at the seventh grade. To keep up, science will have to at- 
tract more minorities and female students." 

The B-WISER Institute is a creative and effective response to 
these issues. What is B-WISER Institute? The Buckeye Women in 
Science, Engineering and Research Institute. The B~WISER Insti- 
tute is an educational partnership of the Ohio Academy of Science, 
WISEMCO — ^the Women in Science, Engineering and Mathematics 
Consortium of Ohio-— and the College of Wooster. This yearlong 
program consists of the B-WISER summer science camp at the Col- 



* The prepared statement of Ms. Obara appears on pa^e 163. 
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lege of Wooster where seventh grade female students and a follow- 
on research internship for students under the supervision of profes- 
sional women in science in colleges and universities, government, 
and industry. The program is supported in part by a grant to the 
College of Wooster from the Ohio Board of Regents for funds avail- 
able under the Eisenhower Science and Mathematics Education 
Act. 

The purpose of the B- WISER Institute is to enhance the interest 
of 100 seventh grade girls in physics, chemistry, biology, geological 
science, computer science, and math. The Institute consists of three 
activities: a summer B-WISER camp at the College of Wooster; a 
yearlong internship for each of the 100 research interns with the 
exemplars, who are the women in science identified by the Ohio 
Academy of Science; and a career workshop for the 100 research 
interns, their parents, and their supervising exemplars. 

The program builds on efforts of an existing partnership between 
the College of Wooster and the Ohio Academy of Science for the B- 
WISER, the Buckeye Women in Science, Engineering and Research 
Camp, held on June 9th through the 14th, 1991. The camp is a 
team taught, hands-on, residential experience using well equipped 
classrooms and facilities at the College of Wooster. Most of the 18 
faculty members at the Camp are pre-college teachers, well known 
in Ohio for their ability to affect student attitudes in learning in 
science and mathematics. Moreover, the B~WISER Institute taps 
the talents of nearly 100 of over 250 exemplars who are volunteer 
women in science, engineering, and mathematics for the Ohio 
Academy of Science. 

The research interns, young women entering the eighth grade in 
the fall of 1992, seventh graders during the school year 1991-*92, 
will be approximately 21, 22 years old and ready to enter the work 
force or graduate school by the year 2000. Therefore, it is very im- 
portant that we begin training these young women now to the full 
participation in mathematics and science to avert the predicted 
future shortage of talent. 

The goals of the B-WISER Institute are: To develop student con- 
tent knowledge in specific sciences and math; to develop students 
skills in the process of scientific investigation and research meth- 
ods, including selecting a research topic, developing testable hy- 
potheses, devising tests, and collecting data and drawing conclu- 
sions; to enhance student awareness of career possibilities and req- 
uisite qualifications for careers in scientific disciplines; to generate 
enthusiasm for science and a sense of participation in scientific dis- 
covery; to facilitate student assessment of potential skills and abili- 
ties for scientific careers; to place 100 young women research in- 
terns with professional women exemplars so that the research 
intern may work on science project with a role model, mentor 
throughout the 1992-'93 school year; to enable the research intern 
to present her project for judging at a local, district, and state sci- 
ence day at the end of a yearlong scientific experience with the ex- 
emplars; to hold a one-day career conference in the fall of 1992 
with research interns, counselors, financial aid experts, and college 
admission officers from the Ohio colleges and universities; to pre- 
pare three Early Alert Tip Sheets to Careers in Science, Engineer- 
ing and Mathematics, on the topic of admissions testing, scholar- 
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ships available, and youth science opportunities such as the Ameri- 
can Junior Academy of Science, the Westinghouse Science Talent 
Search, and the International Science and Engineering Fair. 

As a result of participating in this year-long Buckeye Women in 
Science, Engineering and Research Institute, the research interns 
will do the following: It will include additional science and mathe- 
matics in their choices for high school classes. They will continue 
to do scientific research during high school, either with the exem- 
plar role model or with another scientist. She will prepare her sci- 
ence project for judging at local, district, and state science days. 
Will be able to luiow where to apply for research funds and then 
receive them. They will be more knowledgeable about science ca- 
reers and the ways in which to assess them. They will be very 
aware of many opportunities in the Ohio Junior Academy of Sci- 
ence, the Junior Science and Humanities Symposium, the Ohio 
Academy of Science Annual Meeting, and the International Science 
and Engineering Fair. They will be able to plan for a career in sci- 
ence, engineering, or mathematics when she enters college. 

The B-WISER Institute will build on an existing partnership and 
extend the camping experience into a year-long research internship 
through the engagement of exemplars of the Ohio Academy of Sci- 
ence. The 250 currently active exemplars represent more than 140 
cooperating employers, including such well known companies as 
Adria Laboratories, American Electric Power Service Corporation, 
Ashland Chemical, B.F. Goodrich Company, Battelle Memorial In- 
stitute, BP America, Chemical Abstracts Service, Columbia Gas of 
Ohio, Dow Chemical USA, DuBois Chemicals, Dupont Corporation, 
Ferro Corporation, NASA Lewis Research Center, Ohio Power 
Company, Procter & Gamble, Ross Laboratories, Scott Fetzer Com- 
pany, SofTech, Incorporated, the General Electric Company, the 
Kroger Company, Timken Company, the Toledo Edison, United 
Telephone Company of Ohio, Westinghouse Materials Company, 
and Whirlpool Corporation. 

At the 1992 B-WISER Camp at the College of Wooster, there 
were 100 students from more than 72 schools in 36 of Ohio's 88 
counties. Urban, rural, public and non-public schools were well rep- 
resen^^ed as shown on the attached list of participants. 

The staff for the B-WISER Institute consisted of Dr. Ted Wil- 
liams, Project Director for the College of Wooster; Mr. Lynn Elfner, 
Assistant Project Director for Ohio Academy of Science; Elizabeth 
Obara, B-WISER Camp Director; Dr. Lois A. Cook, Assistant Direc- 
tor; and Dr. Nadine Hinton, Evaluation Consultant. 

Mr. Chairman, although my remarks today have focused specifi- 
cally on the B-WISER Institute, I respectfully request on behalf of 
the Ohio Academy of Science that you leave the record of this 
hearing open until July 10th, 1992, to enable the Academy to 
submit additional written testimony relative to the question con- 
cerning systemic change in education. 

Although more detail will be submitted in additional written tes- 
timony, I do want to point out now a specific change in Federal law 
which could facilitate the creation of many more programs like the 
B-WISER Institute. One of the problems with the legislation which 
authorizes the Eisenhower program is the bias against not-for- 
profit organizations like the science academies, science centers, and 
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museums and other community-based organizations. At this time, 
the Academy cannot receive funds directly from the Ohio program. 
We are forced to use academic institutions as fronts for proposals. 
This is a disincentive to creativity and innovation in program 
design and administration. It impedes the proposal development 
process, puts up barriers to inter-institutional cooperation, and im- 
poses additional administrative costs on already overburdened 
system. The Academy feels that the competition for Federal grants 
should be wide open. The best ideas and programs should be 
funded without a built-in administrative filter. 

In conclusion, the Academy feels that the B-WISER Institute 
empowers young women to achieve in science. In his book entitled 
The Best Of Success, Wayne Davis writes, 'Tower comes from 
knowing how to do something. People with power are people who 
know how to get things done. And sometimes knowing how to do 
something is virtually the same thing as having done it. So when 
we educate ourselves, we build power to accomplish our goals." 

The B-WISER Institute will help young women achieve their 
goals in life. The B-WISER Institute is an empowering experience. 
Thank you for the opportunity to testify today before your commit- 
tee. I will be pleased to respond to any of your questions concern- 
ing the B-WISER Institute. 

Chairman Glenn. Thank you very much. And we will keep the 
record open, as you requested, until the 10th or a couple days 
beyond that. 

Ms. Obara. Thank you. 

Chairman Glenn. That will be fine. 

Ms. Gardenia Butler? 

TESTIMONY OF GARDENIA BUTLER,^ EXECUTIVE DIRECTOR, MI- 
NORITIES IN MATHEMATICS, SCIENCE AND ENGINEERING; AC- 
COMPANIED BY ERIK THOMAS, MOUNT HEALTHY SOUTH 
MIDDLE SCHOOL, CINCINNATI 

Ms. Butler. Good afternoon. Senator Glenn. We bring you greet- 
ings from Cincinnati, Ohio, and we*re very happy to be able to tes- 
tify today. 

M^SE is the acronym for the Minorities in Mathematics, Science 
and Engineering. The M^SE Center is dedicated to significantly in- 
creasing the number of students of color who are motivated and 
prepared for math, sceince, and engineering careers. We were 
founded in 1989 as a nonprofit organization. The M^SE Center is a 
Cincinnati-based, expanding consortium of business and industry, 
colleges and universities and public school systems. Some charter 
members are: Procter & Gamble, Cincinnati Gas & Electric Compa- 
ny, General Electric, Cincinnati Bell, University of Cincinnati, the 
Cincinnati Technical College^ as well as the Cincinnati Public 
School District. In less than four years, in addition to the list I just 
articulated, we have also added Eastman Kodak, Xavier Universi- 
ty, Center College. We have budding partnerships with Miami Uni- 
versity, and the National Action Council for Minorities in Engi- 
neering. 
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We started our program in 1989 in two pilot middle schools, and 
we have grown from those two schools with 60 students to now an 
enrollment in 18 schools of 700 students. We were recently award- 
ed an NSF grant proposal for five years of funding. That award es- 
tablished us not only as a Cincinnati-based Regional Center for De- 
veloping Minorities, but it also gave us enough funding to begin to 
extend into the nine states within the Midwest 

Who is our customer? Our primary customer is students of color, 
and we are focusing on C average and above students. There are a 
lot of very good programs that focus on gifted and talented or so- 
cially disadvantaged students. We're going to do our part in the 
Midwest to really increase this minority pipeline and prepare the 
future work force. We feel our biggest challenge is to attract and 
retain those students interested in math and science in the C aver- 
age grade level. Those students must also have good attendance 
and good behavior and strong parental involvement. 

Now, although the students are our primary focus, we know that 
for us to be siiccessful, we must pay attention to the teachers. We 
are about not only reform to curriculum, but we're increasing 
awareness and appreciation for the fact that the students that the 
teachers serve, because the future work force, will be more minori- 
ties in coming years. So we're focusing on an appreciation and 
awareness of their culture, the students that they serve. We're 
looking at innovative strategies for delivering the curriculum dif- 
ferent than has been done before. And to that end, we have an 
annual Summer Teacher Institute that is hosted by our consortium 
and member universities that provide seven days of training and 
three hours graduate credit for those teachers. In addition to teach- 
ers and students, we're focusing on parental involvement through 
the formation of Say Yes to Family Math, teacher-parent and stu- 
dent groups, using that concept which was developed by the Na- 
tional Urban Coalition, which is done in several large community- 
based organizations across the Nation, 

In addition to focusing on the teachers, what we're doing is we're 
trying expose students to African Americans and Hispanics and 
Native Americans who are professionals who are in math, science, 
and engineering careers; we re providing hands-on experiments and 
making fun those math and sign experiments that those students 
are participating in. The students are starting in grades 4 and go 
through grade 12 and have all kinds of concentrated academic in- 
class and after-school class experiments that they are involved in. 
They participate in additional competitions in math and science 
both city and state and national. Also, the parent component, the 
parents and the students participate in a math and science enrich- 
ment program. Those are just some of the highlights the students 
have participated in, 

I also want to share with you that being a new program, we 
know that it's important that we begin to track those students and 
how well they are doing. And we are happy to share with you 
today, after three years, we've been able to retain with this type of 
a program at least 70 percent of the students who have started 
with us. We feel like in Cincinnati, with the regional status and 
also the National Science Foundation, the dedication and energy 
and willingness of the industries that are involved, the parents and 
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community organizations, that we are poised and ready to do our 
part in the Midwest to continue to develop students of color. 

The other thing that I would like to also emphasize is that we 
know that this problem is a very, very complex one, and we know 
that we can't do it alone. So we are establishing strong collabora- 
tive partnerships with entities such as the Ohio Math and Science 
Discovery Project. We're also reaching out to student organizations 
such as the National Technical Association, the National ScKJiety of 
Black Engineers, and also the American Chemical Society. And 
through these collaborations, we feel like there are other existing 
programs that do some aspects of what we want to offer to our stu- 
dents, and we will join hands with them such that our dollars will 
stretch farther. And v/e will be able to insure that by the year 
2000, we will graduate many, many more students of color in the 
Midwest. 

Thank you. 

Chairman Glenn. Thank you. 
Dr. Batra? 

TESTIMONY OF PREM BATRA, ^ PROFESSOR, DEPARTMENT OP 
BIOCHEMISTRY, WRIGHT STATE UNIVERSITY; ACCOMPANIED 
BY LATRICE TURPIN, RECENT HIGH SCHOOL GRADUATE, MEA- 
DOWDALE HIGH SCHOOL, DAYTON, AND DRUCILLA VEASLEY, 
BIOLOGY TEACHER, DUNBAR HIGH SCHOOL, DAYTON 

Dr. Batra. I am Prem Batra, Professor of Biochemistry at 
Wright State Universtiy, 

It is no secret that minorities and women are underrepresented 
in the sciences. One reason why the minorities are underrepresent- 
ed is that many minority high school students are not academically 
prepared for college science studies. This brings me to our model 
project that is based at Dunbar High School, an inner city Dayton 
public school with a student body that is almost 80 percent African 
American. The underlying objective of the project is to improve the 
academic performance of the inner city high school students 
through a variety of intervention programs designed to motivate 
them and encourage their entry into the science profession. 

The project involves a partnership between Wright State Univer- 
sity, Dunbar High School, and the private sector organizations, in- 
cluding Mead Corporation, Lifescan, Incorporated, Milton Roy 
Company, Procter & Gamble, Kettering Medical Center, and 
Marion Merrell Dow. 

I appear before you to describe our project. Four high school stu- 
dents and one science teacher who have participated in our pro- 
gram have accompsmied me to these hearings. I want to share with 
you what they have to say about their participation in the pro- 
gram. 

Latrice Turpin, sitting on my right, a recent graduate of Mea- 
dowdale High School, has this to say: '1 knew I wanted to go to 
college, but I did not know what to major in. It is only after partici- 
pation in the Summer Research Program that I decided to major in 
pharmaceutical science at Ohio State this fall." 



^ The prepared statement of Dr. Batra appears on page 189. 
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Rashida Seldon is a senior at Dayton Christian High School and 
says, "The program greatly increased my interest in science, and I 
now have a yearning for the medical field.'* 

Elgin Right is a senior at Dunbar High School, and he indicates, 
**I never thought about doing research, but after completing this 
program, I found biomedical research more exciting than account- 
ing. After high school, I now plan to major in biology and do re- 
search in genetic engineering." 

Justina Brown, a senior at Northmont High School, says, "The 
Summer Research Program gave me more initiative to do my best 
in math and science courses. It is because of my participation in 
this program that I decided to pursue a career in the health sci- 
ences." 

Drucilla Veasley, sitting on my extreme left, is a teacher and 
teaches biology at Dunbar High School. About her participation, 
Ms. Veasley has this to say: "This past school year was very suc- 
cessful for me, and I attribute that to my participation in the 
Summer Research Program last year. Not only did I develop long- 
term professional relationships with Wright State faculty, my 
summer experience also enabled me to do some of the hands-on ex- 
periments with my students in the classroom.'' All of us are very 
proud of these individuals. 

Our project has two components: an academic year component 
and a summer component. I'll briefly outline the activities in both 
these components. 

The academic year component is based almost entirely at 
Dunbar High School and involves several objectives, strategies, and 
activities. These are: 

One, updating and enhancing science courses to insure the accu- 
racy of science content in high school classes, particularly in the 
area of molecular biology and biotechnology. 

Two, performing hands-on, modern laboratory experiments. The 
idea here is to make the students feel that science is fun and non- 
threatening so that science courses become exciting opportunities 
to learn. 

Three, informing students about opportunities in the sciences. 
This involves taking students on field trips to university and pri- 
vate sector laboratories so that they can interact with minority and 
women scientists as well as bringing minority and women scientists 
into the classroom. 

Four, improving the professional status of science teachers and 
minimizing their sense of professional isolation. This has been done 
by developing collaborative activities between Wright State faculty 
and the science teachers such as writing joint grant applications, 
presenting papers at scientific meeting, writing a joint paper for 
publication and developing new science courses. 

Five, preparing and facilitating the transition of high school stu- 
dents for college science studies. To facilitate the transition of mi- 
nority and women students from high school into college, we plan 
to offer this fall a modern introductory biolo^ course for advanced 
and gifted students at Dunbar High School. Students who success- 
fully complete the course will qualify to receive college credit. Em- 
phasis on the course will be on hands-on laboratory experiments 
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dealing with the cutting edge, modern molecular biology and bio- 
technology areas including gene cloning. 

Up to this point, Fve outlined the academic year activities. I now 
turn to the extremely important summer component of enhancing 
science education of both minority and women high school students 
and motivating them to pursue science careers. The Summer Re- 
search Program is of seven weeks duration and has major two ob- 
jectives: (1), mentoring by professors while giving minority and 
women students a meaningful hands-on experience in scientific re- 
search. And (2), updating the scientific skills of the pre-college sci- 
ence teachers who teach minority and women students. Each stu- 
dent is assigned to a faculty member and the students work as re- 
search apprentices for a period of seven weeks. The teachers are 
also assigned to research faculty, and they work relatively inde- 
pendently in ongoing research projects. The idea is that the teach- 
ers will become familiar with modern research tools and tech- 
niques so that they will, in turn, bring a sense of excitement to ^he 
classroom and stimulate their students to pursue science careers. 
The student apprentices and science teachers work eight houi*s a 
day for a 40-hour week for the seven weelcs. Each student is paid 
$1,000, and each teacher $2,000 for the seven-week program. 

We began our Summer Research Program quite modestly in 1991 
with seven African American students and one science teacher. 
The 1991 summer program was so successful that 104 students and 
17 science teachers applied to participate in the 1992 summer pro- 
gram. However, we only had the resources to accommodate 17 stu- 
dents and 6 teachers. These individuals are presently working in 
faculty laboratories. Four of those students, Latrice Turpin, Justina 
Brown, Rashida Seldon, and Elgin Kight, who are participating for 
the second year, are here with me. And the science teacher, Ms. 
Drucilla Veasley, is also here for these hearings. 

Let me now outline what more needs to be done. One, the 
summer research program by itself is not enough. We need to im- 
plement year-round science enrichment programs for minority and 
women high school students so that they can work as research ap- 
prentices throughout the year. Yes, Senator, there need to be more 
school days per year and longer school days. 

Two, at the Federal level, each major granting agency, such as 
NSF and NIH, should establish a separate pre-college science en- 
hancement division. Through its funding mechanisms, the Federal 
Government can do much to encourage and support the develop- 
ment of human resources for science and engineering. 

Three, a stable multi-year fundhig base is critical if pre-college 
science enrichment and intervention programs are to succeed. A 
multi-year grant award would not only give us time to plan ahead, 
it would also provides us the opportunity to track the students with 
respect to their academic success in college and career selection 
and retention. 

Four, there is a need to institute tutorial programs for students 
during and after school hours. Such programs should be staffed by 
academically strong undergraduate and graduate students who 
would act as teaching assistants and role models. 

Fifth, to further increase the pool size and quality of minority 
and women students for college science studies, we need to bring 
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the science enhancement programs into the pre-secondary grades. 
And we need to insure that the teachers teaching at these levels 
have the proper scientific background and resources to do the job 
ef f ecti ve ly . 

Six, the inner city public schools lack the resources to make the 
drastic changes needed to improve science education, including the 
need to revise and organize science courses. The schools get can 
only do this cooperatively with help from the universities. And the 
university scientists must play a key role in this effort. Thus, steps 
should be taken at the state level to promote linkages and partner- 
ships between public universities and public schools. The ongoing 
partnership between Wright State and Dunbar School can serve as 
a model. The Board of Regents and the State Board of Education 
working together can make this a reality. 

Seventh, finally, I would urge the Federal Government and the 
private sector to make efforts to expand the job market for scien- 
tists in general and for minority and women scientists in particu- 
lar. Senator, I think you alluded to this earlier. This in itself would 
be a great incentive for minority and women students and entice 
them to pursue careers in science. 

Senator on behalf of all of us involved in this exciting endeavor, I 
thank you for providing us with this opportunity to describe our 
program and for your interest in and concern about enhancing pre- 
college science education in general and for minorities and women 
in particular. 

Thank you. 

Chairman Glenn. Thank you very much, Dr, Batra. 

Latrice, what encouraged you to go into science? Was it mainly a 
personal interest that Dr. Batra and his associates took in you, or 
is it that you suddenly found that math and science are exciting? 
What happened, can you tell us— all of the above, maybe? 

Ms. TuRPiN. It's a little bit of all the above. Ever since I was in 
sixth grade, I've always wanted to go into science I don't know 
why. I always was interested in it. But when I got to Ohio State — 
not Ohio State, but Wright State, Fm sorry 

Chairman Glenn. You're going to Ohio State? 

Ms. TxjRPiN. Yes, I'm entering Ohio State. 

When I got there in the program, I was more involved in the sci- 
ence and I've gotten more experience in the college setting. It's dif- 
ferent from high school. And in the program, I've gotten to work 
with sophisticated equipment. I got to see things that I would never 
see in high school, such as working with live laboratory mice. And 
it has sparked my interest. 

Chairman Glenn. What do you want to get into eventually? Do 
you know yet? 

Ms. TURPIN. Yes, I want to go into pharmaceutical chemistry. 
From last year, I had worked with Dr. Ketcha in organic chemistry 
laboratory and what he was doing. It was his enthusiasm that got 
me very interested in chemistry. I've had two years of chemistry in 
high school, so that played a part in it. So it's just the enthusiasm 
he showed for his work. 

Chairman Glenn. Is your math pretty good? 

Ms. TuRPiN. I've taken calculus, yes. 
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Chairman Glenn. If you are getting into advanced organic, 
you're getting into some pretty gcoa math. 
Erik, what turned you on to M^SE? 

Mr. Thomas. Well, I guess it was because I enjoy math a whole 
lot ever since I was real small. I like accounting and adding up. 
Fve always enjoyed math. And M^SE was mainly a math program, 
so that interested me a whole lot. 

Chairman Glenn, How long have you been in the program? 

Mr, Thomas. Well, last summer, I was in the summer program, 
but I wasn't actually in M^SE. So this year was my first year in 
M^SE. 

Chairman Glenn. What do you want to do eventually? Do you 
know yet? 

Mr. Thomas. I want to be a computer designer. 

Chairman Glenn. Computer designer? That's a fertile field these 
days, that's for sure. It's growing so fast you can't keep up with 
them. 

Ms. Drucilla Veasley, you're a teacher now, right? 
Ms. Veasley. Yes, I am. 

Chairman Glenn. You heard we were discussing earlier some of 
the things about getting parents involved and so on. Have you had 
any problems with that in this area of math and science in particu- 
lar, about getting the parents involved with what the kids are 
doing? 

Ms. Veasley. It's interesting that you should ask me that ques- 
tion. I have always had an interest in trying to get the parents in- 
volved in my classroom. One of the things that I have done, I 
always ask my students if any of their parents are in a science 
area, and I ask them to come in to speak to my students. For in- 
stance, when we were doing the human body, I had a young lady, 
her aunt, who was her guardian, was a respiratory therapist. So 
she came in to share with the students about her career, her educa- 
tional background, things like that. 

Tve also had parents come in to volunteer their time to help my 
students. 

Chairman Glenn. Ms. Butler, how many school districts will 
M^SE be able to impact? What do you see as the ultimate goal? 

Ms. Butler. We see 22 cities across the nine states, approximate- 
ly five districts per those 22 cities. So about 15,000 students by the 
year 2000. The grant provides an opportunity to touch 51 schools in 
the greater Cincinnati area and northern Kentucky and about 
2,800 students. 

Chairman Glenn. What's the basis of your program? Is this 
more emphasis on this and more personal contact with the stu- 
dents and so on? 

Ms, Butler. The emphasis is on providing a comprehensive ap- 
proach to the academic development of the students; that is, under- 
standing of where they came from, their heritage, also exposure to 
math and science, ana also field trips and different kinds of things 
that will enable them to really make math and science relevant in 
their everyday lives. 

We do have a component of working with the University of Cin- 
cinnati and some of our other colleges. The summer institutes are 
being held at those campuses. And in these hard economic times, 
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rm proud to share with you, the University of Cincinnati will be 
offering to those students who started out as a C average student 
in M^SE that maintain a B average, because we believe our pro- 
gram gives students a jump start and it helps them to quickly 
become B and A average students, the University of Cincinnati will 
be providing to B average students through the summer institute 
one year of free tuition for every consecutive year that they partici- 
pate in the program. And we're working very, very hard to make 
sure that the other universities that are involved will pick up the 
idea and do the same. 

Our industry partners are now beginning to take a look at, can 
they provide meaningful summer jobs for rising seniors as opposed 
to heretofore most industries only want to employ students in their 
sophomore year in college. We found that there are some successes 
with students starting early and having responsible rolls in indus- 
try- 

And another thing I'd like to share with you is the Engineering 
Design Clinic, which we think for those students who have really 
determined that they want to be an engineer, we have them in 
their junior year match and participating with an engineering pro- 
fessor and a team of sophomore and junior engineering students in 
college to solve engineering problems. And they are participating 
and learning in a cooperative way how to approach those kinds of 
things. 

Chairman Glenn. Dr. Batra, I have— let me ask you, do your 
programs provide the students with long-term exposure to science 
and math? Is that part of it? 

Dr. Batra. Yes, but only at Dunbar High School. And we would 
like to extend our summer program to the entire year. But we do 
have an ongoing program with Dunbar High School where we do 
send out faculty to various science classes during the academic 
year, and they do hands-on experiments, demonstrations and work- 
shops for teachers, and students. 

Chairman Glenn. The reason I was asking that, I have a legisla- 
tion that I have proposed that*s in now for consideration at the 
committee level. Senate Bill S. 685. It would establish a summer 
science academy for talented but economically disadvantaged mi- 
nority young people. And it calls for long-term commitment, 
though, in educating these young people. The program and the bill 
would bring selected seventh through twelfth grade students in 
every summer through that time period so this they could develop 
the self-esteem, the necessary skills for college and the work place. 
And that isn*t true yet. We don't have it in. place yet, but I pro- 
posed that, and we hope to get that through before the end of this 
year. It would be a longer term commitment 

Now, maybe asking for that kind of commitment out of seventh 
or eighth graders is a bit much, but do you think that's a feasible 
way to go at this? 

Dr. Batra. I think that's very feasible and I give you credit for 
introducing that bill. It arrived in the mail as I was leaving Dayton 
yesterday, so I did not get a chance to look at it in detail, but I 
glanced through it, and seems like an excellent idea. But I would 
go a step further. Give us an opportunity to expand the summer 
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program throughout the academic year, say on Saturdays and after 
school hours. 

Chairman Glenn. Instead of just making it residential through 
the summer period, have it something that could be— — 
Dr. Batra. In addition to. 

Chairman Glenn [continuing]. Two Saturdays a month or some- 
thing like that? 

Dr. Batra. Or even after school closes at 2:15 P.M. or 2:30 P.M., 
give us three more hours to work with the students. 

Chairman Glenn. Ms. Butler, are you going to be able to get the 
students out on Saturday for a program l3ce that? 

Ms. Butler. Yes, we are. In fact, we would be delighted to have 
the opportunity to have one of those centers in Cincinnati. What I 
would like to do — I wouldn't want to change your legislation. I sup- 
port that we need to start in the seventh grade. But there's some- 
thing about the transition from the tenth to the eleventh grade 
where we're losing the kids in the math and science area. So I'd 
like to approach possibly a little bit differently in that we would 
focus on those grades, eleventh and twelfth grade students, as to 
what we could do. Fm not nixing the idea. It's very good one. 

Chairman Glenn. Very good comment. 

Ms. Obara, you're in the Dublin schools? 

Ms. Obara. Yes, I am. 

Chairman Glenn. You're in high school? 

Ms. Obara. Yes, I am. 

Chairman Glenn. I was at the elementary school back about five 
or six months ago, last fall, I guess it was. The things they were 
doing with kids in science in the first and second grade were — I 
just thought they were great. They're really doing a great job. They 
had the kids with a heart model. 'These kids were in the first grade. 
And they had a heart model — just to digress here — they had a 
heart model and the kids could take it apart. But to show how it 
works, they had two cans representing the different chambers of 
the heart. Then they had these little hand pumps you squeeze, like 
you would cyphon gasoline with a little hand pump. And they had 
red water in the can. The children had to work together. One child 
squeezed and it would pump ^he red water from this can to that 
can. And then the other child squeezed to pump it out of the heart 
again. They were simulating the heart and they had to work to- 
gether. One of them had to pump and then the other had to pump. 
They were showing me the location of where it does it in the heart. 
These are little first and second graders. I was quite impressed. 

They had another demonstration. I think it was first grade also. 
It was structures research, if you want to call it that, in that they 
had a bunch of little egg cartons like this. They had about 100 of 
them there. The teacher had the kids piling up egg cartons like 
this [indicating]. They would get them this high [indicating], and 
the thing would fall over. Then, the next step was to build a base 
with these egg cartons like this [indicating], and then put the next 
level a little bit in, a little bit in, and they could build up to the 
same height and it was very stable. Things like that they were 
doing with little kids in the first grade. I wanted to stay around 
and play with the kids all day. 
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In your area, one of the problems weVe had— is this mystique 
that girls aren't as good in math and science for some reason or 
another. Do you run into that every day? How do you change that 
message? You're trying to deal with this gender gap, and it seems 
to widen instead. Is it mainly just a matter of exposure and the 
young women get jxist as much confidence jxist by exposure to this 
math and science as anybody else? I noted one thing that at one of 
the women's universities— once they had women in an all women 
type setting, then women went into math and excelled in it at a 
higher percentage than in higher education institutions that accept 
both genders. Is self- confidence one of the major problems you face 
in this? 

Ms. Obara. Absolutely. Girls' self-confidence or self-esteem^ is 
equal to boys up until the seventh grade. 69 percent of them think 
pretty well of themselves equal to boys. And at the seventh grade 
level, girls drop down to about 29 percent think they're any good in 
math and science. And then we begin to get this dropout toward 
wanting to take these subjects. I think one of the things that helps 
in this camp is, besides being gee whiz, wow type of hands-on type 
of approach is that we have this mentor system \yith outstanding 
women. And they are going to follow these young girls. 

I know myself as a teacher, when I ask youngsters to get a sci- 
ence project going, they don't know where to look, what to do. They 
don't have any ideas. ''What should I do?" And this type of camp 
we help them find out how to do research, where. Do you go to find 
out about ideas and to develop them? And by having somiebody to 
go to to ask questions that you can trust and like, that will help a 
lot. This even takes the place of a parent. Where parents used to 
help their youngsters, we now have an outstanding female that has 
donated 80 hours of her time for each of these 100 children. 80 
hours is quite a i it of time donated free. And they will help that 
youngster and also take them into their place of employment, and 
they will get a job to do in the laboratory. If it's a chemist or physi- 
cist or whatever the scientist is, that girl will have an actual job 
and get an idea of what it's really like to work in a laboratory. 

Chairman Glenn. Well, thank you all very, very much. It s been 
an interesting morning. We've been sitting here since 9:30 this 
morning, and I appreciate your patience in sticking with us all this 
time. 

I don't think there's anything more important for Ohio or for our 
whole country, as I said earlier, than what we do with regard to 
education. We're not doing well compared to some other countries 
around the world, if some of these international tests are to be be- 
lieved. And we're not going to be competitive in the future unless 
we do something about this. You're doing something about it in 
your particular instances here with some of those who are in mi- 
nority status, or women and those who have not participated in the 
past at least as much as others in this area of math and science. 
Congratulations to all of you for your work in this area. 

As I indicated earlier, education is taking all the past human ex- 
perience of all humankind and trying to distill it into what is most 
important to us and then impart it to new human minds to put 
their own little stamp of advancement on it, and on we go into the 
future. It's always been thus. We seem to be having some problems 
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with it in our day and £ige, but that just means that we have to 
strive harder to work our way out of this, as I see it. I think we 
have been successful* We were the most preeminent country in the 
world for so long, as far as education went. Other nations are now 
putting as much or more emphasis in education than we are, and 
so we have to rise to that kind of competition. I think maybe we 
had — perhaps we can say we had it too easy too long in this area, 
and we coasted along with no one even in our league. Now others 
are. So we have to rise to that kind of competition if we're going to 
have the kind of future that we should have for this country and 
our state. 

I think Ohio has moved forward in these areas in putting togeth- 
er some innovative programs compared to a lot of the other states. 
But we need to do more. We need to greatly increase the amount of 
effort. 

WeVe had some interesting ideas here today, and I appreciate 
your comments and your observations today here as well as the 
others who were on the earlier panels and wish you well. We'll get 
back in touch with you on some of these things in the future. 
Thank you all for being here today, and as I indicated initially this 
morning, this is an official hearing of the United States Senate 
Governmental Affairs Committee. We will publish the record of the 
hearing and use it in (iur deliberations in Washington. As we 
review the ideas that have been given to us this morning, we will 
determine if legislation is needed. 

We thank you very much for attending, and the hearing will 
stand in recess. 

[Whereupon, at 1:00 p.m., the Committee was adjourned.] 
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U is, indeed, a pleasure to be with you today to discuss Ohio's current 
mathematics and science education reform efforts. The State of Ohio and the Ohio 
Board of Regents h&ve a long his ton' of working coliaboratively through K- 
12/higher education hakages in addressing the serious challenges facing today's 
students as they prepare to lake their place in a society that is increasineiiy 
advanced technologicaUy . Our world today and the cne our children v.il] provide 
leadership for iu ths future is one that demands a high level of siiiV. in 
approaching and solving problems through the abilirj- to thini; criticiaUy and 
creatively, and through the effective use of technology'. It is a weU documented 
fact that mathematics education and eclence education in the United States have 
fallen seriously behind that in other nations and Ohio is no different than her 
sister states in this regard. While Ohio ranks sixrth among the states in science 
and technolog\'-basBd industry and ninth in the number of smaU firms active in 
high technolog^-, Ohio's schools rank in the nid-twenties in mathematics, science, 
and techaolog\* educ£:ticri. The need to increase the level of achievement for ali 
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Students, but ©BpeoAlly for Btudents from underrepreBeated groups who wlU 
become the majority of the next century's workforce, heightens The urgency for 
action if we are to prepare students to take their place in the workforce of the 
future . 

Project Discovery, Ohio's statewide systemic initiative in math and science 
education, focusses on preparing middle-school students for these challenges by 
developing: their &bllity t6 critically analyze problems and find solutions, using 
the principles goinecl in the study of mathematics and science. As such, it buiJds 
cn the exemplary" resources of K-12 and higher education and stands firmJy on the 
shoulders of dedicated educators and community leaders who, fifteen years age, 
were or. the leading edge of the reform effort that is currently sweeping the 
nation . 

Todey, I want to give you a brief overview of Project Discover^' and its 
importance to Ohio. But first, let me say that the success of Project Discovery is 
predic&ted on a bng hisior^j' of c^ncei'n about the academic preparation of 
students in mathematics and science, and is built on the lessons we learned 
through past initiatives. From our early efforts, we gained a sense of some of the 
essentiaJ ingredients for long-term change - collaboration - strong K-12 and 
higher education linkages - early iniervention and an inv^tment In how 
students learn as well as what they learn - and finally, the inrportance of 
demystifyi.ig math and science for these young minds, replacing fear and 
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unoerudnty wiib the excltemont of h^aJihv <mj:8.feroeDt with the challenges th^se 
areas of ctudy hAve to offer and the confidence that comes through continuous 
improvement rather than continual failure. 

More than fifteen years age, we became concerned about the academic 
preparation of students as they were leaving high school and entering college. 
At that time, a concerned faculty member and a high school mathematics teacher 
began a difllo^e thai, in 1978, bloesomed into the Early Coliege Mathematics 
Placement Testing: Prograjn , This Program, begun as an orperiment at one high 
school in Ohio, is now an integral part of Ohio's reform efforts in over 600 high 
schools and all major colleges and universities as it seeks to identify students* 
raatheraatics aeflcisndes in their junior year of high school time enough for 
some students to correct those deficiencies ixi order to enter college \dih a solid 
foundation and a greater chance for academic success. It also influences 
mathematics curricula revision in schools . The Program has garnered the 
attention cf a: least twenty oUier sutes who have since replicated this program. 
It is a successful wla-\^'in relationship between schools and colleges and done at a 
^•erv low cost: $175,000 to test over 60,0£X) students aimuaUy. 

'^i^e Early College Math Pkcement Testing Program stimulated a statewide 
dialogue between the OMo Botrd of Regents and the* Ohio Department of 
Education, exid educators at all levels around the state who were generally 
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concerned about the success of students in making the transition fi-om high school 
to coUoge, The result w&b the development of a recommended course of coUe^ 
preparatory study bo that students and educators could be clear on the minimum 
expectationc for academic preparation as a prelude to college lAvel vork. Thic 
provided an important tool in increasing students' academic success throuei* 
providing a clear sense of direction and opportunities for feedback between 
secondary education and the college experience. It became yet another 
Cornerstone in Ohio's reform efforts. 

As you can see, early intervention initiatives in the areas of mathematics 
and science education, and generally in educational reform, focussed on high 
school to coliege transition. These efforts are esBential. HowGver, they do not 
sufficiently address the ever deepening concerns we aJl share about the 
preparation of students in math and science. If we are to truly shape the future 
and prepare today's students for tomorrow's workplace challenges, we must reach 
young minds early in their formative educational yeare and transform the v/ay 
students and teachers — approach math and science education. We must 
demystify the learning process and fuily engage students in how one critically 
analyzes problems prov'iding them opportunities to find out for themselves how 
and why things work and to allow them to bGcome experts in takiiig knowledge 
gained through classroom and lab a>qperience5 into other arenas — a skill that will 
no*, only enhance their mathematics and science ability*, but one that has far- 
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reaching Impact in all aoadamlc discdpUnas and will Kouro* tholr abUity to provide 
effective and informed leadership and inspir* future technological advances that 
will be essential in ensuring a competitive advantage for our state and nation. 

Through the federal funding provided by the Dwigbt D , Elsenhower 
Programs in Mathematics and Science Education, we were able to begin to eet the 
wheels of change in moiion end stimulate elementary and secondary school 
teachers , in collaboration with colleaguGs at colleges and universities across the 
state, to design the kind of learning experiences that would excite and challenge 
young students while providing them with the necessary academic support to be 
successful in their endeavors. These efforts have been further enhanced 
through Buch progwins as the Teacher Leadership Consortiujn, an initiative 
funded through the Ford Foundation and the Cleveland Foundation tha: focusees 
on the professional development of the teacher and , specifically , on bringing 
colleges of education across the state together in desi gning efforts to increase the 
number of minorities recruited, graduated and retained as teachers in Ohio. 

As you can see, the improvement of mathematics and science education is 
and has been a priority* in Ohio and with the Ohio Board of Regents. When the 
call for programs came from the National Science Foundation Ih 1990, we were 
ready to respond to the request to develop a statewide systemic initiative in the 
area of mathematics and science education. We had laarnec the importance of 
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colUboratlon and •^rly intervonUor. through oui- past efforts , We had U*m©d the 
imporunce of providing young studantc new kinds of KMLmlng exporienoofl and 
invigorating lenmlng envJroniDenu. We had learned the value of developing 
teachers to daeicn these kinds of experiences and the Importance of Increaiilng 
the number of minorities and women educators as a prelude to encouraging the 
flow of these underrepresented groups into the mathematics and science pipeline. 
We had learned bow lo join hands with our K-12 colleagues for effective change. It 
was time for ub to uke what we had learned and move from the level of the 
individual classroom or teacher into effective systemic change across the system - 
- change that would ultimately reach into every science and mathematics classroom 
across the state. The National Science Foundation Statewide Systemic Initiative 
provided us with the opportunity to develop this kind of system-wide change and 
thus, Project Discovery was born. 

The past two years have been very exciting for us . We were extremely 
pleased to be one of the first ten sutes awutded funds through NSF for this kind 
of vcnnire. Project Discover^' represents a major turning point in our history of 
efforts to effect change in mathematics and science education. Through available 
funding, our previous initiatives were only able to provide short-term 
interveniions and locally-based programs Buch as workchops to enhance 
classroom teaching lechniquee or curriculum design in an specific classroom or 
school system. The KSF funding opportunity chaUeaged us to define a more 

6 



C:3- 



63 

coinprehtnclve, sUievide and lonj^term approach to inprgve the leachlnff of 
mathematics and science . 

Project Discovery provides us with the opportunity to intograte many of 
Ohio's ©xieting InitiatlvcE, resources and personnel and provide a cornprcheaaive 
approach in working toward a comnjon ffoal . Instead of ieoiated inltiativGg which 
address an individual i&acher, school or issue, we were challenged to bring 
together diverse groups of teachers, educators, administrators, faculty, 
legislators, parents, students and ::ommumty leaders to collaboratively define 
problems and design strategies end structures that would be broad-based and 
sustaining coordinated at a statewide level, but based In local communities. 
Let xne caution that the orchestration for chaiage is not easy, but then nothing 
worth having usually is. 

In its early phases, Projec: Discovery is .ocussing on the training of 
existing middle school teachers through professional development activities in 
mathematics, science, and in the teaching /I earning process itself. These 
teachers will then take that kJiowlsdge into the classroom as they design 
experiences for students that will encourage the studen; to learn mathematics and 
science by doing mathematics and science and discovering for themselves how and 
why things work. We expect that one of the outccmes of this project will be that 
Btudentjs graduating from middle /junior high school and entering any high school 
curriculum be that college preparatory or vocational/technical education — will 
have a ba^sic scientific and mathematical literacy and will have a significantly 
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enhanced Ability to succMd In &ny r«levig3t maibematiCE , scianod or technical 
course and, in fact, wUI have an Axcitement and dnthuslasm for matbtcoatics and 
science. They will be confident learners. 

Integral \o Project Discovery is the concept of collaboratiob and 
partnership. We are fortunate to have committed leadership of unparalleled 
strength at the Blaiewide level through the efforts of the project's principal 
inveatigatQrs and project directors: Dr. Kenneth V?iisoa, Nobel Laureate in 
Physics and Professor at The Ohio Slate University; Dr. Jane BuUer Kahle, a 
leading international scholar in science education at Miami University'; Dr. E. 
Garrifion Walters, Vice Chancellor at the Ohio Board of Regents; and Dr. Nancy 
Eberhart, Director of the Division of Curriculum and Instruction and Professional 
Development at the Ohio Department of Education. Governor VoiBOvich, Dr. Ted 
Sanders, State Superintendent of Public Instruction and I have also pledged full 
support of the Project. The real heros in this project, however, are the 
committed parents, teachers, legislators, community leaders, and students who 
take these innovative approaches to teaching scietce into the clascroom wad who 
will join together in designing efforts to address the specific needs of their 
particular region cf the state. 

Project Discovery has provided a mechanism for different sectors to wort 
together , raiher than in isolanon, to define issues and design solution strategies. 



8 



65 



It has become the oatAlysi bringing diverse groups together with B common goal. 
It h&u encour*ged th« creation of d«w llnkagas and *olidlfied others. Most 
importantly, It hafi brought the K-12 end higher education aectors together to 
create an liifrastl'ueture that will encourage solutions across boundaries . This 
regionally-based structure helps other funded inlti£itive8 to work together 
through Project Discovery to maximixe the use of financial resources and share 
profesfilona] expertice. Project Discovery has also provided a mechaniBcn for 
increasing the public awareness of the fundamental importance of mathematics and 
science to the nation's current and future standard of living a strateg^y that 
v^ill not only serve tcaey's students, but the students of tomorrow as well. 

We feel fortunate in Ohio to h&'ve received this generous grant from the 
National Science Founda'aon and urge that such programs be continued. 
However, the problems facing our schools are deep-seated and serious. They 
cannoi be fixed by one project VTith five-year funding. SvBtemic change will 
occur only with the help of all stakeholders working together and through long- 
term efforts. Collaboration is time-consuming and sometimes difficult, but well 
worth the price in creating strategic and innovative approaches In finding 
solutions to the concerns we all share for Ohio's future and the future of our 
nation in preparing students for the challenges they will face. I applatid the NSP 
on its bold approach to reform in mathematics and science and urge that broad- 
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r«Achiiic InixUxl^tfi such k& the State Syai»mlc Initiatives Proepr&m be encouragtd 
and supported so ihAt our students can be at the top in mathematics and ficience 
by the year 2000. 

1 would be pleased to answer any questions you may have . 
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A National Plan for Overall Educational Reform 
Kenneth G. Wilson 
Project Discovcryt 
Smith Uboratory, The Ohio State University, 
174 W. 18th Ave., Columbus, Ohio 43210 

EXECUTIVE SUMMARY 
Educational reform has been a major activity throughout the 1980's in the U.S., both at 
grass roots and statewide levels. However, the central question, "What to do about our 
educational system?" has not yet been answered. This question is srill open because the massive 
scale of our educational enterprise (including schools, colleges, and univt;rsitics) overwhelms all 
the current efforts at reform. More importantly, many highly capable educators have known for 
thirty years that our educational system has fundamental weaknesses and have dedicated their lives 
to try to overcome these weaknesses. Unfortunately, their energies have been exhausted bringing 
reform to at most a few schools. Furthermore, most reforms anemptcd throughout the last thirty 
years have failed to last. These cffons demonstrate the very difficult challenge that reform 
presents. Meanwhile, increasing numbers of new entrants to the workforce fall woefuUy short of 
the education needed for their life as adults and for jobs in today's economy. 



tSupported in pan by the National Science Foundation Program of Statewide Systemic Inmaiivcs 
in Mathematics and Science Education and in part by the Staie of Ohio Board of Regents and Board 
of Educauon. This paper is NOT a description of Project Discovery. Project, Discovery is 
lestiictcd to Ohio and to mathematics and science only. 
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At tlic hcan of our problem is the typical teacher in a typical classroom with twenty to 
thirty-five students. Very little education currently takes place in this class. The reason for this is 
that students who still come to class bring many problems with them which interfere with learning. 
Teachers are too underprepared and overworked to cope with these problems and engage the 
students in learning, too. Efforts to support these teachers through professional development and 
school restructuring have fallen far short of the need. 

Everyone in current reform is missing a full understanding of our present educational 
system and why it does not support individual teachers. For example, what many people do not 
realize is that the failure of most U.S. schools is not simply a failure to provide adequate content in 
mathematics and science or other subjects. The art of writing, the art of problem -solving, the an of 
coping with life in an organization, and other arts arc missing from most (not all) classrooms, too. 
Assessment of these arts is absent from today's standardized tests. Not surprisingly, many adults 
in the U.S. (including many educators) are inexpert at these arts, which is one contributing cause 
of teachers' problems in schools. 

The U.S. has nine powerful resourc;:s for solving the problems of a typical school or 
college classroom, none of which are adequately incorporated into current planning for reform. 
Firstly, there are five underutilized resources for classroom teaching. They are as follows: 

1 . The many exceptional teachers , principals , and superintendents whose expertise 
enables them to cope with problems which many of their peers fmd hopeless. 

2 . Students and their ability to take on responsibilities including teaching each other, both 
in and out of school. 

3 . The treasure chest of reforms already underway, with those having a long track record 
being especially valuable. 

4. The accumulating storehouse of research knowledge about education and learning. 

5. The ongoing . ,)inolo^!ical revolution in computers, electronic communications, and 
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Tboe are four moce resources that could benefit reform: 

1. The majoriiy of over twn million n racticing U.S. teachers and what they could 
sccomplish if they had access to intensive, long-tcnn professional dcvelopmcnL 

2. The process of research, development, and product redesign widely used in industry 
that has met conflicting specifications for advances in pcrfonnancc and lowered unit 
cf>st^ simultaneously . 

3. The large toul operating budget for K-12 education in the U.S.. over 200 billion 
dollars per year. and. in particular, the opportunities to achieve economics Pf SCalc in 
the cnsK of reform because of this large amount 

4. The political nower of educational reformers throughout the U.S.. if they were to unite 
behind a single overall plan for reform. 

The classroom resources can be used to meet two distinct goals. One is to improve the qualir' of 
instruction; the other is to leverage a teacher's own teaching efforts with various other eleoKnts of 
teaching and learning. An essential assertion of this paper is that a complex research, development 
and redesign organization (RDR) is needed to help son through the very large number of opoons 
these resources provide and make the most promising options available to individual teachers 
(including professors). Just to start with, the craft knowledge of tens of thousands of exemplary 
teachers nationwide has to be identified and evaluated, which is already too big a task for 
individual teachers or schools to carry out Options identified by an RDR organization are needed 
to help teachers in areas such as: 

- quick recognition and diagnosis of student problems 

- quick recognition and constant nurturing of student Ulents 

- achieving highly overlapping instruction in content areas and the arts mentioned earlier 

- encouraging and evaluating originality in students rather tiian demanding standard 
answers 

- obtaining access to materials (including software) that have been repeatedly redesigned 
to maximize their usefulness in the classroom rather 
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- extending mastery of subject matter 

- encouraging students to study in groups outside school 

- providng encouragement to all students regardless of gender, race, or handicap. 

To ensure that this help is fully accessible for teachers, at least an hour a day of professional 
development is called for in this paper. Providing this help is a challenge even for a large RDR 
organization devoted to the task; it can overwhelm the capabilities of uny university group or non- 
profit organization, and current professional development rarely achieves these objectives. 

For overall reform to work, virtually everyone engaged in education, no matter what their 
role (e.g., teacher or professor, principal or department chairman, or an outside reformer), needs 
to change the way they spend their days. For everyone in every role, there is a set of unused 
resources to call on to make these changes, always headed up by exemplary peers in the same role. 

For everyone involved, professional development is needed to provide a triple win. 
Namely, they have to learn: 

- how to spend their time mort wisely 

- how to leverage their own time by gaining help from currently unused resources G^uman 
or otherwise) 

- how to be effective participants in overall change. 

This triple win I believe could become so powerful that everyone could afford to make 
room in their existing workday schedules for professional development. To be precise, all parties 
could become sufficiently nx>re efficient so that their organization could afford to pax the supplier 
of professional development and release time for professional development from the savings 
achieved tlirough extra efficiency. 

The reform plan in this paper is based on an extensive diagnosis of overall problems of the 
current system reinforced by extensive references to the existing literature on failure of past reform 
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efforts (for example by Seymour Sarason and Michael Full an) and observations of current 
Tcforms. The reform plan includes a plan for the study of overall reform by all parties that have to 
"buy into" ah overall plan. The goal of the siudy is to build a unified society of reformers 
nationwide with an accepted single process of reform and political muscle to ensure ilial the reform 
prcx;ess is carried out to eliminate self-defeating cultures of education. 

The reform plan in this paper involves the restructuring of existing educational institutions 
followed by professional development throughout these institutions. The reform plan also 
involves the growth of a new nationally compctiiive market of suppliers to schools, colleges, and 
universities. These suppliers will facilitate restructuring or offer professional development while 
another independent set of firms will supply evaluation services. All firms will develop RDR 
organizations to improve their services. RDR organizations would collect information on craft 
practices, build materials and software, and conduct extensive classroom trials and evaluations. 

A subsidy plan would ensure that the RDR firms initially provide intensive services to a 
few schools rather than dilute their offerings among many schools. The industrial redesign 
process benefits from far more feedback from teachers and students than either university or 
government laboratory programs can achieve. 

Reform will reach all schools in time by a process of market growth to saturation. The 
RDR organizations that survive market competition will grow steadily in size which will enable 
them to carry out ever larger redesign projects fueled by a growing customer base among schools. 
The plan assumes that the market is close to self-supporting after a start-up phasi, and that there is 
no need for a large increase in school operating costs. See the text for discussion. 

The bottleneck that will slow the development of the RDR institutions is the lack of talented 
people with thorough training in educational research and evaluation. Therefore, initially a core of 
trained leaders must be developed. A staged process of development is proposed that includes a 
siart-up phase during which incipient RDR and evaluation firms work with a few schools with the 
help of heavy subsidies. This stan-up phase will require a major build-up of educational research 
groups in research universities, both to prepare human resources to staff the start-ups and to 
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provide an expanding research base, including research-based professional development to seed 
market growth. Some respected faculty in content areas will need strong incentives to make mid- 
career switches to educational research. Those incentives need to include multi-year career 
development giants and support for the build-up of a research grant program which assures suble 
funding for well-planned projects. These faculty would collaborate with strengthened research 
programs in education and social sciences. During this phase, university-based teacher 
enhancement programs will focus on long-term programs for small numbers of teachers, where the 
goal is to demonstrate that teachers can achieve a double win of wise use and leverage of 
instructional time, thereby establishing a basis for commercially successful professional ♦ 
development serving schools. Content standards will be phased in with professional development 
in order to reward teachers who take advantage of the already existing programs of professional 
development rather than causing teachers to be demoralized by standards that are out of reach. 
Standards will be defined to allow for educational diversity in scientific areas, foreign languages, 
and combinations of these disciplines that are in short supply. Sundardized tests would be 
replaced in part by milestone projects that test students* capabilities in arts as well as understarKling 
of content. A "backward migration" plan (e.g., initially setting standards at the highest grade level 
to be assessed) allows science standards to be established and implemented in higher grades 
without depending on standards already being met in lower grades. 

The extreme specialization of university faculty causes many problems and is a barrier to 
educational reform. A change to the design of a university is recommended, nannely a new top 
academic rank is added called "university professor" which woukl have a bcC2dlh requirement. All 
full professors would receive support to try to meet this requirement for further promotion. 
In this plan, the question "What to do about our education system?" is answered. The primary 
cause of our current problems is the absence of a multibtilion dollar industrial research and 
development sector serving educational needs. Reform would be achieved through a system of 
new mstitutions whi h would greatly build up major RDR organizations and enhance and 
coordinate current piecemeal efforts of individual reformers. Individual teachers will no longer be 
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reinventing old solutions to their teaching problems, or coping with recycled reform fads. Instead, 
a growing body of research knowledge and exemplary practices will fuel a continuous upgrading 
of U.S. education. However, the usk of converting this paper vision of refwm into actual human 
systems engaging millions of people remains awesome. 
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Bulleu Tor TesUroony of K. G. Wilson on Discovery 

1. Discovery itself is off to a rousing slirt with teacher workshops already underway 

2. The probteroa of education in the inner city arc far from hopeless I have seen this 

personally in a visit to a Chapter I "Success For AH" icbool in Baltimore, a 
program of "whole school restructuring" established by Robert SUvin. 

3. Discovery itself cannot aupport whole 5»choot restructuring efforu. 

4. What Discovery needs now is an overall systemic reform effort, minimally supporting 

Slavin and others who are building expertise everyone needs. 

5. But first. Discovery needs a diagnosis of why the present system fails, based on 

evidence (analogous to airplane crash evidence from a black box). 

6. A modest set-aside from Chapter I could finance an overall systemic reform effort for 

Chapter I schools. 

5. The set-aside should also support 

- support for staff to disseminate effective restructurings 

- professional development of teachers in restructured schools 

• an independent evaluation system covering all promising reforms. 

6. A powerful constituency is needed to support the set-aside, similar to the 

constituency backing the new Mathematics standards of the NCTM. An 
existing independent commission reviewing Chapter 1 provides a start. 

7. The set-aside is a logical place to experiment with Total Quality Management. 

8. Educators claim that quality costs extra. But in commercial markets, high-quality 

services are typically obtained along with LOWERED costs by massive investments 
in industrial research, development, and repeated product redesign. It is time to 
use the same process to help achieve the National Goals for Education. 
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The Ohio Discovery Project and Overall Systemic Reform 

Testimony to the Goverament Operations Committee of the U. S. Senate. July 7, 1992. 
Submitted by Kenneth G. Wilson, Hazel C Voungbcrg Trustees Distinguished Professor. 
The Ohio State University. 
' Address: Smith Laboratory. The Ohio Srjte University. 174 West I8th 
Avenue. Columbus. Ohio. 43210. icl 614 292 8686. fax 614 292 3221 
I am honored to be asked to testify about the Discovery Project in Mathematics and 
Science Education in Ohio funded by the National Science Foundation in iis Statewide Systemic 
Initiatives Program. You have asked that I focus on further needs from Federal agencies for 
the project to succeed. 

1 am a co-Principal Investigator for the project along with Jane Butler Kahle of Miami 
University of Ohio. E. Garrison Walters of the Ohio Board of Regents and Nancy Ebcrhart of the 
Ohio Department of Education serve as co-Project Dircciors with us. 
An Executive Summary of the Discovciy Project is enclosed. 

The Discovery Project builds on major previous successes in educational reform in the 
State of Ohio. Two statewide projects provided special inspiration for us. Reading Recovery, a 
program of early inicrvcniion for first gradrrs at risk of failure in reading, is now in fory-two 
states, and the Eariy Mathematics Placement Testing Program has also been widely copied in 
other Slates. In addition, as a relative newcomer to Ohio. I have found that there is more savvy 
among educational reformers in Ohio than any other state 1 have dealt with. 

The Discovery Project itself has built up remarkably quickly in the ten months since the 
beginning of NSF funding for the project. We arc ahead of schedule and holding to our budget. 
Collaborations are now building in all eight regions spanning the state. Two regions have 
already selected leadership teams who are now inio their year of training preparatory to 
helping to establish regional centers for mathematics and science education in their regions, 
"he Northeast teams are currently at The Ohio State University participating in a six weeks 
long summer workshop for middle school teachers that they will themselves offer a year from 
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low. The West region iCAms arc similtriy engaged al Miami Univeraiiy of Ohio. Eighty 
clMsroom leachera arc participating in this year's summer workshops; over the next four 
yca» this number wiJl grow at least five-fold as the regions start up their own workshops. 

Most gratifyiag to me personally has been the extraordinary outpouring of support for 
the Discovery project, from Governor Voinovich and the State Legislature (providing new 
money to match the NSF grant despite severe budget shortfalls) to the dedicated grmu roots 
support in the regions. The Discovery staff has worked long and hard to meet the high , 
expectations around the state that Discovery has generated. 

I now turn to the issue of further Federal support needed for Discovery to succeed. I will 
give you my personal views on this issue: I am not speaking for Discovery or any other ' 
organization. My views have been shaped by a year of investigation and reading and 
participation in a National Academy of Sciences study to be mentioned later, 

I believe ihe long term success of Discovery is heavily dependent on expanding support 
}r overall systemic change in our school system. The reason for this is that the suffa of many 
schools, especially in inner city surroundings, are overwhelmed by the problems they face, U 
is very difficult for individual teachers, of mathcmalics and science or anything else, to eopc 
with these problems in isolation. Overall systemic change is needed to enable teachers 
throughout a school to set common leaming goals for their students and then work 
collaboratively to see that these goals arc achieved. This kind of change cannot be achieved in 
the Discovery project itself because we have no mandate or funding to extend our efforts 
outside of mathematics and science. 

I am happy to be testifying to the Govemment Operations Committee because I see the 
problem of overall syxlemic change as not a problem demanding new money, al least for the 
next few years. Instead 1 think it is more important to redirect a modest fraction of some 
current major educational programs of the Government to support overall change, and I will 
'iiscuss the example of the Chapter I program for disadvantaged students. This program is 
currently funded at over one hundred times the total funding for Discovery and the other 
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t%wnty Statewide Syfteaiic Iniiiiiivcs combined. At prctcnt the bulk of Cbipter 1 funding, 
despite the best efforts of all persons involved, is not addressing rtxH problems of the 
unsatisfactory status quo in Chapter I schools. It it hard for Discovery to succeed when it has a 
hundred to one funding disadvantage against a program such u Chapter I which is not already 
achieving the change that Discovery is asked to produce. 

I will be precise on the problem that is not being addressed through Chapter I. There 
seems to be a comprehensive lack of expertise in most inner city schools to recognise and 
overcome the deep problems they face, and the problem with Chapter I is it rarely helps 
teachers to acquire the expertise they need to be successful, as success is now defined (for 
example, by the National Goals for Education). 

In my own search for the expertise that could resolve this problem, I visited the Bernard 
Harris Elementary School in a disadvantaged neighborhood of Baltimore. Bernard Harris is one 
of over thirty Chapter I schools implementing Success For All, a "whole school restructuring- 
program developed by Robert Slavin of Johns Hopkins University with many collaborators. 
What I saw at Bernard Harris gives the lie to pessimists who believe that inner city children 
arc loo stifled by problems in ihcir environment to take an interest or succeed in a' lic 
endeavors. I saw these children glued to their books or reading to each other ani* uc while 
exhibiting exemplary discipline. I was able to read the .cm Support Team" manual of 
Success For All which describes how teachers can collaborate with other professionals to build 
parental support for their children in school, resolve attendance and heajth problems, and 
cope with extreme discipline problems. These are all issues that underlie the hopelessness that 
many people feel about inner city education, and the manual summarizes a lot of know-how 
that is not in the hands of teachers at non- Success For All schools but also requires a strong 
collaborative culture to be established in a school, which is rarely the case unless a specific 
restructuring plan has been implemented in a school. 

While 1 visited only Success For All, it seems clear from my studies that there arc a 
number of school restructuring programs with similar achievements, including James Comer's 
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school Development Program. Ted Sixer's CoaliUon of Essential Schools, Henry Uvin's 
Accelerated Schools, and a program organized by a non-profit company called Ventures in 
Education. 

In conveaations with experts on school rcslr^JC luring, ii is clear at least to me that these 
programs are still at the early stages c* developing the expertise that will be needed for overall 
systemic change supporting the Discovery Project. In particular teachers in the program I 
visited «ill have too many classes in a day and too linle professional development to be able to 
meet the strict educational needs of the National Goals. 

I ihinV what Discovery needs as a minimal companion effort in overall systemic reform 
is for Slavin's group and other well-csiablishcd restructuring programs to be able to select one 
or more ^chooU in their program to receive extra help. In reium these schools would agree to 
try out alternative ways of structuring the school day or week so that it includes more time for 
orofessional development and lesson preparation and less time spent in class. In particular, 
since the National Goal relevant for Discovery i. to be first in the woild". it is cnicial that we 
be able to offer our teachers as much professional development and lesson preparation lime as 
our teachers- competitors in Japan and throughout ihe Far East receive. As Stevenson and 
Stigler have documented in ihcir book Ihf. Uaming Gac Eastern teachers mostly spend 
only three hours a day in their classes, and benefit from a remarkably effective program of 
collaborative study of the practice of teaching which they carry out throughout their careers. 
But there is another equally important need for Discovery, and that is to be able to abandon the 
traditional educator's claim that high educational quality automatically requires more money: 
to suppon smaller class si7.es as well as shortened class schedules and more time for 
professional development. Instead (in a separate paper: an executive summary of it is enclosed) 
I have identified NINE resources for educational reform which presently GO TO WASTE because 
of our exclusive focus on issues involving school budgets and the time of teachers, both of 

hich arc scarce resources especially in today's cruel budget climate. What Discovery needs is 
the trying out of alternative schemes to make use of these nine (or other) resources to reduce 
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educctional costs in both dollars and the time or pjttd staff while still improving the quality of 
education until the National Goals arc achieved. 

My recommendation to you is (hat there be a modest set-aside in the Chapter I program 
to support trying out of ideas for improving whole school restructuring to meet the twin gotia 
of higher educational quality and lowered dollar costs. Inilitlly the set-tside could be a few 
percent of the total Chapter I budget. More generally it should support efforfx to build more 
expertise thitn now exista lo provide education in poverty-stricken environments. The money 
should be directed to the small number of people who can spend it mon wisely, and for 
Discovery's needs the whole school rcsimciuring programs aie prime candidates for this 
support. 

There arc o'her needs for the set-aside. One is to build an independent evaluation 
infrastructure that would provide arms-lcnglh evaluation of programs funded through the set- 
axide as well as other claimed exemplary reforms. Such arms*length evaluations are very 
difficult lo come by today. A second need is to support the strengthening of the core staff of 
successfully evaluated programs no thai they can help more schools take advantage of these 
programs. Finally there is a need to support increased professional development of teachers 
working in restructured Chapter I schools. AW these needs are imponanl for the success of 
Discovcry. 

A simple set-aside is not enough. There is a need to build a strong constituency backing 
the set-aside program and ensuring that it focuses on long term school-based research and 
development efforts capable of convincing and powerful advances. Unfortunately. 
Administrations come and go. and tend lo be disdainful of programs begun before (hey took 
office. There is already an independent commission looking into the needs of the Chapter I 
program, funded by the MacArthur Foundation and staffed in pan by David Hombcck 
Assocta(cs, that is starting to bu'Id this constituency. This constituency might be expanded to 

elude many of the organizations that -already support the new NCTM standards in 
mathematics. 
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A recent NtUonal Academy of Sciences report entitled BPlT i rrh i ml F Jl M l linn i l R c for a 
givei a balam-cd overview of the sorry state of current feder*} funding for e<!:»caUooil 
research and development. I recommend (hat this report be consulting in wiy planning for a 
set-aside, whi^h would likeiy have a broader mandate thin just to support restructuring 
programs. The report addresKi the need lo rebuild the Omce of EdwcaJional ReKarch and 
Improvement in the U. S. Department of Education, which unfortunately will re<juirc new 
money lo be successful, I have concentrated here on the posaibiliii i of the Chapter I program 
because I believe thai is a more likely source of a successful ovenll aystemic change initiative 
focussed on Chapter I schools, where Discovery's greatest challengea lie. 

One cannot enter most schools without Knsing that one ia taking a slep Mckwiirds into 
the late aincteenih century. Disks face front where the letcher'a desk aiu. There ia no 
telephone or other evidence of modem life. Why ihia alaik contrast to the world of business 
and oiher professiofls? I think the answer is very direct. The U. S. has invested hundreds of 
jillions of dollars in industrial research, development, and repeated product redesigns in order 
io achieve universal availability of many twentieth century products, from electricity to 
telephone communications to air and automobile 'ransportalion. to computers of all kinds. In 
every case, the immense inveslmcni has led to products which, after mmy redesigns, are of 
much higher quality and usefulness than the original inventions which Keded each industry. 
Nevertheless the redesigns are also far more cost effective than Ibv original invention. To 
make ihe point, imagine trying to get from New York 10 San Francisco uaing a World War I 
vintage plane, compared to jumping onto a jet today. Think also of the immeuK invesiraent and 
accuniulatlon of experience that guides today r air iran:^portation employee-!, from design 
engineers to reservation clerks to air iraffic controllers. NO COMPARABLE INVESTMENT has 
ever been made to redesign projrsms within U. S. education. All the reform programs one 
encounters, including Success For All, are only modestly beyond Ihe Wright Broibcrs stage. To 
-»y knowledge, no educational program has been redesigned even to the DC-3 level, let alone 
the level of a Boeing 747. My recommendation is that we start making this investment with the 
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set-aside, and that we looW for the sarriS returns in both quality improvement and cost 
reductions over time that have been achieved in many commercial sectors throuth redesign. 

At the present time. Total Quality Management is being introduced into many areas of 
the economy to continue the process of improving quality while reducing costs, following its 
highly successful use in Japan. Total Quality Management cannot simply be mtndaied fur the 
central issues of education: curriculum and instruction, because it requires masaive changes in 
the way thar education is provided in the U. S.. although the whole school restructuring 
projects rest on principles similar to the principles of Total Quality Management. A strong 
investment in educational research and development .^uch as I advocate could help to provide 
the know-how that is needed (o introduce Total Quality Management to education, and this could 
easily be one of the goals for ihc set-aside program. 

1 he systemic reform movement in education is still very new, and many people engaged 
in reform are pursuing individual add-on programs rather than being pan of the systemic 
change movement. These programs range from summer workshops that last a few years to all 
kinds of local business-education partnerships. In my view, the system does have grave 
weaknesses which no amount of add-on programs can fix. and instead we now hcve to arrive at 
a correct diagnosis of what are the root caui^es of failure with the present system and then fix 
these root causc<:. I would hope that many participants in add-nn projects would also see that we 
have a systemic problem and join the effort to give systemic change top priority for limited 
funding. 

There is a very important caution tn mention. The diagnosis nf failure in a complicated 
sysicm 1^ no easy task, whether the system is as familiar as a car that will not start or u exotic 
as the Challenger shuttle that oiploded. There are complex human systems whose failures can 
only be diagnosed by experts, consider the case of airplane crashes, where the causes can lie 
any\*here m the airline transportation system, from mechanical problems with an aircraft to 
he procedures pilots follow to check for ice on the win^^s. Nevertheless we have crack crash 
investigation teams that arc expected to find the root causes of most crashes and recommend 
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ypropritlc fixes lo prcvcni a recurrence. In contrast, there have been literally hundreds of 
commissions that have tried lo analyze the failure of our educational system since ihe 
publication of A Nation at Risk . One of the more honest of these reports- a National Academy of 
Sciences rcpon on Biology Education called Futfilliny the Promise -admitted that the cause of 
failure remains a mystery. One task for your Committee might be. in the spirit of Total Quality 
Management apphcd to the whole educational system, to insist that a careful study be made of 
all the different candidates to be a diagnosis of failure of our educational system, and 
recommend a process of elimination to pin down the correct cause of failure. (These candidates 
range from the claims that "The American Public docs not value education enough" to "present 
day students have no discipline anymore" to "parents lack a choice of schools for iheir 
children" to my own nominees, namely that we lack an in-service education system on the 
Japanese model and that wc lack an industrial reicarch and de^^clopmcnt sector to repeatedly 
redesign key educational programs like Success For All.) Unfortunately, up to now the task of 
diagnosis has been handled as a political power issue rather than a puzzle to be solved by 
gathering and sifting through evidence. 

In conclusion. 1 hope the experience of starting the Statewide Systemic Initiatives and 
Discovery in particular can pave the way for a far more powerful program addressing overall 
systemic reform, based perhaps on the Chapter 1 program. Such a companion program lo the 
Statewide Systemic Initiatives could greatly enhance the chances that Discovery and other 
sister projects will resolve the particular problems of mathematics and science education. I 
thank you agam for the opportunity to address the Commiliee and hope you will find these 
remarks helpful. 
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Discc^ry 

Introduction 

The Ohio Ma themaUcs/ Science Project Discovery sponsored by the Naiional Science 
Foundation and the State of Ohio proposes to improve the quality of the teaching and 
Icamin'? of mathematics and science through research-based, long-term professional devel- 
opment for practicing teachers. The objective is to create long-term systemic reform 
through partnerships of teachers, school systems, parents, institutions of higher education, 
community leaders as well as represenutives of business and industry, foundations, and 
national, state and regional organizations. 

The principal investigators. Dr. Kenneth Wilson and Dr. Jane Butler Kahle, provide 
the scaffolding of excellence from which the project is built. Professor Wilson, a Nobel 
laureate in Physics and the Hazel C. Younsberg Trustees Distinguished Professor at The 
Ohio Sute University, contributes the knowledge and experience of one who has been 
eminently successful on the frontiers of science. Jane BuUcr Kahle, Professor of Zoology 
and Condit Professor of Science Education at Miami University, is an internationally 
known scholar in science education. Her research experience provides insights and strate- 
gies to encourage the participation of women and minorities in science, and to translate 
reform into instructional change. 

Professional devetopment includes three elements: 1) an inquiry-based science or 
mathematics content curriculum for teachers; 2) instruction in inquiry-based teaching and 
cooperative learning; and 3) sustained profcssk>nal development and continuing support. 
To enhance this development, experts in the fields of mathematics and science will work 
with teachers to improve the structure of mathematics and science education. The profes- 
sional development elements are based on llie results of research on how students learn 
science and mathematics. Results of this research call for revolutionary change in the entire 
educational system. 

The Con.»lnJctivist Approach to Teaching 

Historically, mathematics and science courses were used to screen or filter out the 
average students and to i lentify the best and brightest students Now it is clear lh.^t math- 
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emadcs and science educAiion is needed by all students in order to achieve a basic scientific 
and mathematical literacy that will adequately prepare ihem for their entrance into college 
and the workforce. The constructivist model of instruction helps learners to experience the 
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process of science and mathematics while they are learning about specific concepts. This 
involves an inquiry-b.ised approach that requires students to question their own observa- 
tion-. Students study fev/er tupics in more depth, and they experience the frustrations of 
encountering and dealing with discrepant events, experimental error, missing data, and 
uncontrolled variables Inquiry-based instruction further provides students with opportu- 
nities to explain their findings to others through written or oral rcj^orts and allows them to 
test their hvpolhe<i<?s through extended laboratory or field work Faculty and staff are led 
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Disc^ry 

lo become careful listeners and observers, encouraging students to discuss and debate 
points of confusion and chaUenging them lo resolve dilemmas based on their own scien- 
tific knowledge. Requiring students to construct their own understandings of mathemati- 
cal and scientific principles and lo communicate those understandings to others depends 
on the frequent use of open-ended laboratory investigations. 

Many NSF-supporled new curricular materials emphasize the integration of math- 
ematics and science with other disciplines. By extension, the teaching and learning of 
mathematics and science must integrate various technologies, such as calculators and 
computers, that can be used to enhance students' higher order thinking skills. Inquiry- 
based collaborative learning, integration among disciplines and integration of technology 
will be a fundamental part of the inquiry-based science and mathematics courses devel- 
oped for this project. 

The Ohio Mathematics/Science Discovery Project 

The objective of The Ohio Mathematics /Science Discovery Project is to educate 
Ohio's teachers in the inquiry-based method of teaching mathematics and science. Ini- 
tially, two host sites, TheOhio Stale University and Miami University, will provide train- 

for a selected group of exemplary middle school teachers from various regions 
throughout the state; eventually teachers of all grade levels will be involved. Selected 
teachers will be those who have strong content knowledge in mathematics and science 
and who are experienced in inquiry-based iiistruction. One discriminating aspect of The 
Ohio Mathematics/Science Discovery Project is that experts in the fields of mathematics 
and science will be involved in workin? with these teachers. Essentially, selected scien- 
tists will become the educators. These professionals (college or university faculty m-cm- 
bijTH, industrial scientists and mathematicians, master teachers, or district science or 
mathematics supervisors) will bring with them extensive content knowledge, teaching and 
research experience, and a commitment to pre<ollcgc mathematics and/or science cduca- 
tion They will become knowledgeable about current research in the leaching and learn- 
ing of mathematics and science (nationally and inlcrnalionally), will conlribule new r*.- 
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search to the field, will develop curriculum and classroom materials for teachers, and will 
understand and address systemic issues that affect teachers in the classroom. 

This primary group of scientist and mathematician /educators and teacher-leaders 
will parlicipaie in a summer v/orkshop on inquiry-based instruction and will maintain 
intsraction with the two host sites for a period of 12 nionths. After this initial year, the 
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groups of scientists and teachers will assume positions c<^uivalent to faculty at respective 
regional centers. The purposes of the eight regional centers are to offer content-based 
professional development activities and to develop local programs that will support teach- 
ers m their region. The teams of scientists and teachers will conduct continuing profes- 
sional development and other regional activities for teachers A regional center will also 
involve private colleges and universities, pre*service teacher education, private sector and 
community organi/Jlions, and interested individuals as part of its broader constituency. 
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Like host sites, the regional centers wiU employ a pattern of intensive training followed by 
continued contact with parlidpants. 
Sustained Systemic Network 

Teachers of science and maUiematics will be provided with career-long professional 
support for renewal, content-help, and morale. They wiU be backed up by Unks to peers 
who are resource teachers and then to the teams of scientists and teachers at regional 
centers. Continued interaction among and within program tiers will provide ongoing 
support beyond the residency period and wiU ensure that all participants are involved in 
quality activities that further the long-range goal of improved teaching and learning of 
mathematics and science ' hroughoul the educational system. 

Ohio has a strong network of partners at the state, regional, and local levels that wUl 
further the implementation of this project Additionally, the system of regional centers wUl 
result i" p;»TtPer<hips among educators in Ohio. The structure of regional workshops and 
the composition of the participating teams wiU enhance cooperative interaction between 
members of the mathematics and sdcntific communities who are working toward the 
common goal of improved teaching and learning in mathematics and science. This net- 
work wUl not only enhance professioiul contact but will help proved leaders maintain the 
quality of regional activities, idenHfy financial resources, evaluate the progress of the 
program, and revise the program as state, regional, and local needs evolve. The result will 
be a strong cadre of scientists and mathematicians who assist one another in developing 
innovative strategies for the teaching and leairung of mathematics and science at aU grade 
levels. 

Initially, the Project leadership and state Steering Commilloe will assist each re- 
gional center in establishing ties with private-sector organizations in its service area. Later, 
community leaders, including representatives of community organizations, parent organi- 
zations, and individual parents, will form advisory boards for the regional centers and will 
be expected to take an active role in promoting regional and local change. Wherever ap- 
propriate, schools also will develop a volunteer network providing linkages to the commu- 
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nily and the local industrial base at little cost to the school system or to the program bud- 
get. 

Conclusion 

The student outcome expected by this central phase of The Ohio Mathematics/ 
Science Project is that students graduating from middle/junior high school and entering 
any high school cuniculum (college preparatory or vocatiotul/ technical education) will 
have a basic scientific and mathematical literacy; will be successful in any relevant math- 
ematics, science, or technical course; will have a positive attitude toward mathematics and 
science; and will be adequately prepared for their role in the workforce and as informed 
citizens. 

Project Discovery is an actiir model that builds upon decades of experimentation 
and success with inquiry teaching. It will provide the foundation for sustained profes- 
sional development of mathematics and science teachers, bringing substantive improve- 
ment in instruction in our schools. 
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I would first of aU Uke to thank you. Chairman Glenn, and the other distinguished 
members of the committee for your invitation to appear hear today. My name is 
Arthur White: I am a Professor of Education at The Ohio State University, and am 
Director of the National Center for Science Teaching and Learning— or "NCSTL"— 
atOSU. 

I understand that the topic of this morning's hearing is the impact of national 
reform efforts in science and mathematics education in the Sute of Ohio. I will be 
speaking specifically about the research efforts of the Center, and in general about 
our concerns regarding the research base underpinning th.ese reform efforts, and the 
relationship between research and reform. 

The NCSTL is one of the 23 research centers funded by the Office of Educational 
Research and Improvement of the U.S. Department of Education. We conduct 
research into what we call "external" factors affecting science education: factors 
outside the teachers' control which influence the teaching and learning of science. 
These external factors include sodal and cultural conditions; pubUc incentives and 
perceptions; political and economic factors; the impact of new technologies; and 
curriculum integration (the teaching of science and mathematics as an integrated 
whole). The Center is in its second year of operation, and now consists of more than 
sUty faculty, students, and staff. Our mission sUtement defii\es our purpose and our 
activities: "The National Ctnler for Science Teaching and Learning is dedicated to 
supporting research that will result in improvements in science teaching and 
learning.' 

To that end the Center is divided into five research focus areas: Sodal and Cultural 
Factors; Public Expectations and Societal Incentives; School Organization/Economic 
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and Political Forces; New Technologies; and Curriculum Integrations. The Center 
also has a large Evaluation component which is tasked with internal assessment of 
our own efforts, as well as evaluation of outside projects on a case-by-case basis. 

I would like to spend just a few moments outlining the research efforts in each of 
these areas, and then move on to a discussion of how we perceive the relationship 
between research and reform. 



We currently have two active projects within Focus Area 1 (Sodal and Cultural 
Factors): a study of Japanese students m Marysville, Ohio, and a study of African- 
American students in the Saturday Science Academy run by Clark Atlar 
University in Atlanta, Georgia. In both cases, we are examining the impact of 
students' and teachers* cultural background on Jieir teaching and learning styles 
and behavior. Our goal is to identify the factors which must be taken into account in 
the design of curriculum if we are to acconmiodate social and cultural diversity. Of 
particular interest in our study of students at the Clark AtlanU Saturday Science 
Academy is a creative writing component the Academy uses: it is our hope that the 
analysis of this creative writing about science will provide insight as to students' 
perceptions of science and the people who use science in their work. 



Focus Area 2, Public Expectations and Societal Incentives, has a number of active 
projects, most of which concern the question of partnerships. The Center has 
developed two pilot projects-~one matching middle school science teachers with 
faculty at The Ohio State University, and one studying the development of linkages 
between schools and the private sector— with the goal of identifying the common 
characteristics of successful partnerships and developing gitidelines to promote 
their replication. 
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Fociis Area 3, School OrganizaUon/ Economic and Political Forces, concentrates on 
the effects that curriculum reform has upon the nature of schools themselves. 
Reform requires change and sometimes a dramatic restructiuing of the way schools 
ope]-ate: in this area we are examining and comparing restructuring efforts in a wide 
ranjje of schools across the nation: the several aspects of Focus Area 3 include 
studies of school restructuring in Chicago, Illinois; a variety of schools in Ohio; 
Texas; New Mexico; Kentucky; New York; and Maryland. Professor Robert 
Donmoyer, the Primary Investigator for Focus Area 3, is also working with the 
American Association for the Advancement of Science's Project 2061 to develop a 
blueprint for the school restructuring efforts which will be required by Project 2061 
schools. 

Focus Area 4, New Technologies, is a research and development effort focusing on 
computers and teleconununications. We are currently operating two projects, both 
concerned with developing computer-based interactive tutoring systems designed to 
improve science teaching. One project is headed by Professor Kenneth Wilson, of 
Ohio's NSF-funded Project Discovery; this project is aimed at developing system.s 
for teaching of physics, biology, chemistry, and mathematics as part of Project 
Discovery's in-service teacher training component. The other main project within 
this focus area is developing an interactive system based on the Macintosh for use by 
students in the biological sciences. Finally, this fall we hope to begin a comparative 
study of pen-based computing and its potential for science teaching and assessment 
in the classroom. Our mission in this area is to determine how technological 
developments underway will affect currict Jum and instructional reform. 
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The last research group. Focus Area 5, concentrates on the integration of science 
with other curriculum areas, primarily mathematics. The curriculum standards 
currently under development, and the rhetoric of many reform efforts, call for the 
integration of science and mathematics. However, the definition of integration is 
quite vague, and research is needed to characterize and categorize the various 
aspects of integration. Although we intuitively sense the benefits of an integrated 
curriculum, the actual research base is quite small: a literature review carried ^ut by 
this Focus Area's primary investigator. Professor Donna Berlin of OSU's New,«.rk 
Campus, found that there are only 555 total citations on integration, and that only 
7% related to real research. Therefore, our goal for Focus Area 5 is to conduct 
research which will facilitate the development, implementation, and evaluation of 
integrated teaching and learning of science and mathematics. 

Our overall mission, then, is research which will benefit the reform efforts. The 
underlying philosophy of the Center is that science educators alone should not, and 
indeed cannot, define science education. Science teaching and learning research 
must be a product of a diverse ^roup of individuals including educators, scientists, 
researchers, policy makers, business and commimity leaders, and students. In 
accordance with this philosophy, the Center encourages the participation of and 
promotes discourse among individuals from these gioups. We are therefore 
involved with a wide number of organizations doing work in science and 
mathematics education: the National Science Teachers Association; the American 
Association for the Advancement of Science; the National Science Foundation; the 
National Association for Research in Science Teaching; the American Educational 
Research Association; the National Council for Teachers of Mathematics; the School 
Science and Mathematics Association; the American Chemical Society; the Council 
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for Elementary Instruction; the National Association of Biology Teachers; the 
American Association of Physics Teachers; the National Geology Teachers 
Association; and many others. 

As I have said, our goal at the NCSTL is research which will aid the reform effort I 
emphasize that my perspective today is that of a researcher: it is my firm beUef that 
research is crucial to the success of today's reform efforts and the success of 
tomorrow', schook. In order to be successful, educational reform must be based on 
what we know about how teaching, learning, and change itself Uke place in our 
classrooms, and this knowledge can come only from a weU developed and thorough 
research effort. There have been several waves of educational reform in this 
century: in the 1920s, and in the Sputnik era, which featured curriculum efforts like 
BSCS, PSSC, and CHEM Study. Today we have a wealth of reform efforts: Project 
2061, Sdence-Technology-Sodety, and new national curriculum standards among 
others. Although the refonn efforts of the Sputnik Era may have been appropriate 
for their time, any successes they may have had have not carried forward to today. 
Current reform efforts are an attempt to solve problems which the reform efforts of 
the •20s and '60s also attempted to solve. My concern is that twenty years from now 
we will be facing a situation where we will be lamenting the failure of educational 
reform in the 1990s. 

The reform movements of the past failed because they were for the most part based 
on intuitive notions of what would work in the classroom, rather than on 
definitive research. Although our current reform efforts pay greater attention to the 
findings of researchers, they »re still not extensively based on research. This lack is 
partly the fault of the research community itself: the educational research base is 
lacking in several critical areas, and the educational research infrastructure is far too 
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small to meet the demand created by the current wave of refonn. For example, the 
entire science education research community generates approximately 500 
manuscripts per year, wliile just one of the five primary jotunals in biochemistry 
includes over 1400 articles annually. 

For example, post>doctoral positions ars the norm in scientific research. They 
provide an opportunity for advanced research training; they allow seiuor 
researchers to build research teams in order to conduct large, longitudinal research 
projects; and they allow the scientific community to build a large cadre of 
sophisticated, highly trained researchers. The federal government in the form of the 
National Science Foundation and the National Institutes of Health recognizes the 
importance ot post-doctoral programs, including such them in normal grant awards 
as a matter of course, and funding post-doctoral and similar research positions to the 
tune of millions of dollars atmually. 

In contrast, the post-doctoral position is almost unheard of in educational research: 
there is little or no funding on the federal or rny other level. The NCSTL currently 
has the fimds for one post-doctoral student: if is one of few such positions in the 
nation. Our most limited resource is qualifie J personnel: we have a number of 
studies which have been delayed, or that we have been unable to take on, because 
we do not have the people to carry them out 

In a nutshell, therefore, our concern is thai we are not developing the human 
resources necessary for the educational re/brm effort to succeed. The research 
knowledge base is too small, and too fragpoiiented, to significantly inform reform 
efforts; there are not enough researchers to make a significant dent in filling these 
holes; and without a substantial increase in our efforts to develop qualified 
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personnel, we will find ourselves in the midst of another wave of reform twenty 
years from now. We will have too few researchers, too little research, and reform 
efforts which have failed to make a significant difference. 

There are a number of things that can be done to expand the research base, give it 
greater coherence, and bridge the gap between research and practice. I would like to 
offer to the Committee several examples drawn from the Center's recent activities, 
including development of a national research agenda, the concept of action research, 
and our research efforts concerning partnerships. 

Dfvelopment of a National Research Agenda for Science Education 
A critical step toward improving the science education research base is developing a 
national agenda for such research. The Center is working with a number of other 
organizations to develop this agenda, similar to that produced by the mathematics 
education community. It is our hope that this agenda, developed by consensus of 
both researchers and practitioners, will be instrumental in identifying critically 
needed areas of research and in channelling resources into these areas. 

To this end the NCSTL has been instrumental in the formation of the Science 
Education Research Agenda Coalition (SERAC). The Science Education Research 
Agenda Coalition includes representation from AAAS, ACS, AETS, CESI, NABT, 
NARST, NSF, NSTA, SCST, and SSMA; there are plans to broaden this 
representation to several other related groups. The purpose of SERAC is to organize 
and coordinate research-supported efforts to improve science teaching and learning. 
SERAC has identified the following goals: (1) articulation of the parameters for 
science education research; (2) informing and actively involving both researchers 
and practitioners in science education research; (3) developing effective means for 
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the infusion of the science education research enterprise and science education 
research findings into science teacher education preparation (pre-service) and 
enhancement (in-service) programs; and (4) developing the professional posture of 
science education and enhancing the public perception of science education, science 
teachers, and science teacher education. 

SERAC has developed a plan for a natiorial research agenda and presented i'; as a 
proposal to the National Science Foundation. The proposed process includes a 
series of activities designed to (1) obtain input from the science education 
community and related stakeholders; (2) review and synthesize the appropriate 
literature; (3) build consensus in terms of determining what we know and what we 
need to know for the future; and (4) commission position papers around selected 
themes arising from the consensus building process. The proposal to NSF includes 
two conferences involving all concerned parties, which will be held at the Johnson 
Foundation Wingspread conference facility in Racine, Wisconsin. The NCSTL will 
participate collaboratively in all phases of the process, including selection of 
participants for conferences, selection of position paper authors, editing position 
papers for publication^ organization of conferences, and preparation of conference 
proceedings for publication and distribution. It is our hope that at the end of the first 
stage of this ongoing process the science education community will have coalesced 
around a series of priorities for research. 

Action Research 

One of the critical challenges to the research community is to bridge the gap between 
research and practice, to ensure that researchers are working on problems of 
relevance to practitioners, and to ensure that findings are disseminated to those 
who can make use of them. If researchers and practitioners are engaged in an 
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ongoing dialogue, the systematic development, of research-based knowledge should 
result in significant Improvements in education. Important gains in research-based 
knowledge are made when research efforts are coUaborative between teacher 
educators, educational researchers, and educational practitioners: classroom 
teachers can and should play an important role in rescarch-the s<M:alled action 
research model. In the third edition of the Handbook of R^yy ear fh on Teachin g, a 
project of the American Educational Research Association, White and Tisher (1986) 
note that while a great deal of science education research has been conducted over 
the last decade, very Uttle has affected practice. One of their suggestions to meet this 
challenge U for "... teachers to become fuU members of the [research] teams. This 
development may lead to a different, coUaborative style wherein research is done by 
and with, rather than, on the teacher." (p. 897) 

At li. simplest, action research means involving teachers as integral components of 
the research team. Beyond that, it means treating teachers as professionals in a 
challenging and inaeasingly romplex profession, one that requires advanced skills, 
the ability to meet daily challenges, and the ability to think ii»trospectively about 
one's work. If through action research we can provide teachers the basic research 
skilU they need to examine their own work, we will have successfully bridged the 
research/practitioner gap. 

Partnerships 

Action research offers one means of professionalizing teachers: partaerships 
between teachers and scientists or business/industry personnel can also serve to 
raise the professional status of the teacher, provided that partnerships are 
maintained on the basis of equality and shared responsibility between teacher and 
partner. Our preliminary research findings suggest that when teachers are provided 
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with financial resources for which they-not an administrator-~are responsible, 
and when they have collaborative interaction with content and applications experts, 
they will perceive that their professional status , and we hope their performance. 
Will be enhanced. Although our work is this area is stUl preliminary, our research 
concerning partnerships shows that the greatest advantage in such relationships 
may lie not with the outside resources per se, or with the curriculum which is 
produced, but with the changes in teachers' perceptions of themselves, and with the 
changes that schools make— in terms of restructuring school schedules, for 
example— to accommodate the suggestions of newly professionalized and 
empowered teachers. 

I thank the Committee for its invitaUon to appear here today. I firmly beUeve that 
current reform efforts offer the promise a greaUy improved school system, both here 
in the State of Ohio and nationwide; I aUo believe that reform's chances for success 
will be greaUy improved if we continue to emphasize the importance of the 
dialogue between research and reform. The National Center for Science Teaching 
and Learning is looking for answers which will be of help to students, teachers, 
parents, and policy-makers as we all struggle to improve our schools. I and my 
fellow researchers stand ready to work together with you on this issue which is of 
such great importance to our nation's future. 
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I BACKGROUND 



Sciinci and mith»in«tica aducation in tha United Statu facaa ■■V4ir«l 
rolatMd crlsia. Tha firat is a poor undaratanding among AiMiricana of thtt 
procttaaaa and content in acianc* and mathamatics. A oacond ia tha r»cant 
dramatic lo«a of coll«»ga atudant intaraat in mathamatica and tha aciancaa. 
And a third ia our failura to attract mora minority and woman atudanta, a 
vaat pool of potantial talant, into mathamatica and acianca. Each of thaaa 
aocial problama, wall docum«nt»d in a variaty of aourcaa, challanga tha 
univaraity community. Ona night argua cogantly, aa haa baan dona both 
inaida and outaida tha uni\araity, that t'la univaraity cooomunity ahouldi 
for now, ignora tha largar national probl«ma whila attanding to tha 
difficultiaa within highar aducation. Howavar, thara ara atrong argumanta 
againat thia poaition. Sinca aducnting atudanta for caraara in tha aci- 
ancaa, mathamatica and t«chnologia» ia a major raaponaibility of a uni- 
varaity, daclining undergraduate intaraat and low anrollmanta by minority 
group* and wom«n muat auraly concarn acad«mica. And wara wa to confine our- 
aalvaa to tha hiatorical acianca and mathamatica programa within tha 
univarair;y «nd remain unconcarnad with aducation outaida the campua, than 
our moat vigoroualy purauad afforta would gain ua little. For public 
Bwaranaaa of acienca and mathamatica ia largely uninfluenced by preaant 
univaraity programa. i) The majority of the public haa not taken our 
couraea; and ii) moat of our atudanta become interea^ed or actively 
unJ.nteraatad in acience and mathamatica before, not after, thay become 
undergraduataa. A aacond raeacn to coneider education that occura off the 
cajnpua ia tha fact that 60% of college mathamatica enrollmenta are in 
couraea ordinarily taught in high achool'. Theae couraea and related 
remediel education place coatly burdana on the univeraitiea. Finally, the 
public univei'aity moat certainly haa another important intereat in public 
acience and mathematicB literecy. Inaofar aa tha univeraity ia an important 
location for tha education of Bciantiata, mathematiciana, and angineara, 
the well being of the univaraity depende in aoma Important part on public 
parcaptiona of thaaa diaciplinaa; and thoee perception* are influenced by 
public lltaracy. Thua, tha univaraity coitmunlty muat alao touch thoaa who 
have not yat or who might never receive a college educetion, Tha univeraity 
nuat reach out a acience end mathematica education hand. 



' Nationi! Research Council, "A Report to the Nation on tht Futurt of Matherviatlc* 
Education/ (National Acadtmy Pr6M. Wathlngton, D,C., 19891. 



Tha Ohio Stata Univaraity - 1 



104 



Throughout th« nitlon univ«r»lti«B alrBBdy tupport buccib^uI programa that 
touch th« RMda of acLanca and mathamatica aducation in tha cowwunity. 
Nonathalaaa, facultiea of tha arta and aciancaa and of tha varioua tach- 
nologiaa in univaraitiaa hava In tha main daalt inauf f iciantly with public 
acianca and mathamatica aducation? wa hava baan involvad in only a 
pa)ripharal wannar whan it comaa to ahaping public policy on aducational 
iaaUBB not diractly ralatad to tha univajraity; and wa hava tandad to ignore 
tha aducational naada of tha aurrounding c<«unity. Wa contand that to 
continua DMiking significant Contributiona to acianca and mathamatica adu- 
cation in tha U.S., tha facultiaa of American univaraitiaa muat participata 
ayatamatically in tha aducation of tha pracollaga atudant and of tha 
public. And wa auggaat that tha baaia of a auccaaaful ayatamatic effort 
will ba naw programa organirad within naw acadanic atructuraa. Thaaa naw 
intardiaciplinary programa will bind togathar faculty and atudanta 
intaraatad in tha aciancaa, mathamatica and aducation, and will help to 
aliminata tha apparently pravalant curioua notiona that contaxt and contant 
ara aaparabla and that tha aducator haa tha axpartiaa nacaaaary to taach 
Ktudanta, whila aciantiata and mathamaticiana know what tha atudant muat 
laarn. 

Thara ia alao historical juatif ication for tha craation of naw aducational 
initiativaa within tha univaraity. Tha paat thraa dacadaa hava aaan thraa 
wavaa of aducational concarn - tha lata Sputnik 50' a, tha aarly 70' a, and 
tha praaant. Thraa timaa in roughly thirty yaara tha aducation of our youth 
haa baan criticitad mt inadaquata. And aach tima tha criticiama hava daalt 
with tha aorry atata of acianca/mathwnatica aducation. Each tima thara haa 
baan a raaponaiva flurry of activity with racruitmant of acadatnica into the 
primary and aacondary aducational arana. For It haa baan racogniead that wa 
muat at tha vary laaat provida and anhanca tha contant of tha acianca and 
mathaMtica that ultij»ataly raachaa tha non-univaraity atudant. 

All acadamica can applaud tha praaant national concarn ovar acianca and 
mathamatica aducation. But wa muat alao ba apprahanaiva that today 'a furor 
will hava llttla auatainad Impact at any aducational laval until major 
flawa in paat raform afforta ara addraaaad. Of concarn to tha univaraity ia 
that in tha paat thara haa baan littla attampt to inatitutionaliza tha 
univaraity facultiaa participation. For axcrapla, whila major infuaion o£ 
funda by tha NSr haa auccaaafully drawn mathamaticiana and aciantiata and 
Into aducation at tha primary and aacondary lavala, thia agancy haa not 
alao provided a atabla anvironmant for long-tamt involvamant. Thara ia tha 
inavttabla loaa of fadaral intaraat and funda, aftar which academic afforta 
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Mmm or at bmmt continue fitfully. Without tba proper institutional 
■haltar th« Ion? tarm involvasMnt of acadaiiic aciantiata and MthaAatician 
in aducational raaaarch b«cCMMa problanatic, but ultimata auccaaa raquiraa 
continuity of effort. Tha at ability of an inatitutional atructura foatara 
this nMdad continuity. 

In partial anawar to tha quaation of what tha univaraity cai\ do for 
national acianca and raathamatica aducation, tha najtt aaction containa a 
ahort daauription of praaant programa within Tha Ohio Stata Onivaraity. Th 
laat aaction daacribaa briafly a luggaation for a ayataaiatic Onivaraity 
approach that la undar activa co .aidaration at Ohio Stata. 



11. Pr«9«nt Activities «t Ths Ohio Sw University 

Within Tha Ohio Stata Univaraity thara hava baan and continua to ba variou 
projacta ralatad to acianca/MthaaiAtica aducation ptojacta. Thaaa hava in 
larga part baan fundad by aourcaa outaida tha Univaraity with occaaional 
Significant aupport daaignatad in tha Onivaraity budgat. Bacauaa thara ia 
no cantrai aourca for information on acianca and mathiwatica aducation at 
Ohio stata, tha tram axtant of auch projacta ia unknown. For thia raason, 
tha coapilation' includad aa Appandijt A ia an incovplata invantory. Svan 
though tncGwplata, thia liat includaa aducational projacta locatad widaly 
around tha Onivaraity, with antriaa froai tha Collagat of Agricultura, 
Biological Sciancaa, Iducation, Inginaaring, Ks^thawatical and phyaical 
Sciancaa, and Madicina. Wa ahall now briafly daacriba axaaplaa of thaaa 
currant projacta. For thia diacuaaion only, thara ara two arbitrary 
catagoriaa for thaaa activitiaa - taachar aducation and atudant aducation. 



That retaarch univtrsitiet »uch as Ohio Stata ara •ngagtd In comprahar^siva formal 
proonma laad^g to acsdamte dtgraaa and/or ceitification U ganarally known. Tharafora, th« 
amphasis of thia ditcusskm will ba on projacta that ara not cantral to tha pra-a«r/ica or kv 
atrvica dagrea graniing and cartiflcation programa that conatituta tha major proflrammatk: 
afforu of tha CoHaga of Education. Tha raadar ahoold tM awara that tha conskt«rsbl« 
rapuutioo thaaa Ohio Suta dagraa programs ar»ioy In larga part fomna tha bails upon vvhich tha 
afforts wa ahsil daacriba rest. 
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Taachar Education 



a. Undargraduat* Dayra* Prograna 

Progra«a laading to cartif ication for taaching acianca and/ or matha- 
Mtlca ara houaad within tha Collaga of Education. Tha undargraduata 
pro^ra* in aacondary acianca and mathamatica aducation waa davalopad 
alAoat 20 yaara ago and haa attractad widaapraad racognition both 
nationally and with local achool groupa for ita d«aign and tha affac- 
tivanaaa of ita graduataa. A atmilar program waa davalopad for -peat- 
dagraa- atudanta. Whtla wa ahall not daacriba thaaa programa, it 
ahould ba racognixad that tha axpartiaa aaaociatad with thaaa 
taaching afforta hava baan important in daviaing, conaidaring and 
ijiplaaianting naw and Innovativa taaching mathoda, 

b. Couraa Offaringa 

Outaida of fonoal programa, thara ara acianca and mathamatica couraa 
offaringa daaignad apacif ically or otharwiaa appropriata for tha 
atudant intaraatad in a acianca/mathamatica taaching caraar. Ha can 
conaidac axaaplaa froai tha Collaga of Mathamatical and Phyaical 
Sciancaa. Tha Mathamatica Dapartmant haa a liat of applicabla 
couraaat 510 and 610 (Topica in Mathamatica) and tha aariaa 611-615, 
which covara algabra, numbar thaory and calculua. Tha Dapartoant of 
Phyaica off ara 670 avary quartar, a pra- and in-aarvica taachara' 
couraa. Tha Dapartaant of Chamiatry haa offarad (Wintar quartara, 
1990 6 91) tha at ill axparimantal 294 - Concaptual Chamiatry, 
diractad to pra-aarvica alamantary and middla achool taachara, Tha 
Dapartmant of Oaology and Kinaralogy off ara an in-aar-zica couraa, 583 
(fiald Caology for Scianca Taachara) and couraaa at tha 100-200 laval 
that might alao ba appropriata for pra-aarvica atudanta. Fiald 
Caology for Scianca Taachara ia an intaraating modal for tha potan- 
tial intaraction batwaan tha Education collaga and a acianca acadamic 
unit. Thia couraa waa atartad aa a componant of fc National Scianca 
Foundation aupportad program for tacondary acianca taachara. It ia 
now ona of tha ra<iuirad couraaa in tha undargraduata major in Earth 
Scianca Education. 

c. Othar Offaringa 

Tha Univaraity haa a long hiatory of affactiva in-aarvica programa 
that addraaa tha n—dm of practicing taachara. Thaaa may or nay not 
hava had attachad acad««ic cradit or a formal couraa numbar, and 
ganarally hava baan aupportad by funda from outaida aganciaa auch aa 
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ths NSP, tha Offica of Saa Grant, tha Dapartmant of Snarly and «ora 
racantly tha C^wight D. Sisanhowar Prograa. Wa praaant hara only a faw 
ax««pla8 of racant and/or currant progra«a in acianca and aathcnatics 
•ducation. i) A ona waak axuamar t/orkahop for SO high achcx>l taachcra 
haa baan taught in tha OapartMant of Chaniatjry and aupportad by tha 
Woodrow Wilaon and Drayfua Joundationa. ii) Faculty on tha Manafiald 
Canpua hava, with tha aid of high achool and middla achool taachara, 
davalop«d a Pilot Program for Middla School Scianca. Tha Kartha 
Holdan Janninga Foundation, tha Richland County Foundation and tha 
Ohio Board of Raganta hava providad financial aupport for thia pro- 
jact. Hi) Tha Kathamatica Dapartmant aponaora a taachara' in-aarvica 
training progran fundad by tha NSF. iv) A vrorkahop that anuuiataa froai 
tha Collaga of Kadirina and tha Biooadical Enginaaring Program pro- 
vldaa inatruction to taachara and atudant taachara in tha cara and 
uaa of liva vartabrataa in tha claaaroo«. Funding cocnaa, in larga 
part, from tha Board of Raganta. v) Tha Dapartmant of Agricultural 
Education racaivaa funda from tha Kallogg Foundation for an 
in-aarvica training program that will taam high achool scianca and 
agricultural taachara. vi) Tnara ia a Collaga of Education, NSF 
fundad program to davalop laadarahip taama for inplaraanting aarth 
ayatana aducation in tha K-12 curriculum, vii; Thara ia at tha Nawark 
Campua an Academic Challanga Program that ia fundad by tha Ohio Board 
of Raganta and daaignad to provida taachara with knowladga and axpar- 
ianca in innovativa teaching mathoda and matariala ».nd in conducting 
claaarooa baaad raaaarch. 



2. Pracoll«ga atudant aducation 

Tha Ohio larly Collaga Mathamatica Placement Testing Program (EMPT), 
conducted in the Department of Mathematics, is an ambitious, suc- 
cessful program that rsaches high school students. The EMPT etrategy 
is: i) to expoee high school juniors to a mtthematice placement exam- 
ination aimilar to the pns givan first year students entering The 
Ohio State Dni varsity; and then to couple this evaluation of their 
mathematics skills to the raquiramants ot their intended college 
programe. Ae a reeult these juniors are motivated to take appropriate 
mathematics courses in their senior year. This program, developed at 
Ohio state and administered for ths Ohio Board of Regents, now 
reaches approximately 75% of all Ohio high schools. Although IKPT 
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■t»rt«d as * r«o»di«I proqrMi, it has Bpawnad a nvs^n: of inittativa» 
in curi;iculu« dcvalopMnt. 

Whila not diract«d apaclfically to acianca/»athaMtica education, tka 
Young Ichoiara Pro«ra«, run fro« and fundad in larga part by th» 
Offica of Acadamic Affaira, haa vary atrong acianca and mathaaiattca 
coaponanta. Four hundrad pra-7th grada low-incooa childran fro« 
groupa undar-rapraaantad in highar aducation aro inductad into thia 
atx-yaar program aach apring. During tha firat yaar on tha program, 
ovar two-thirda of thair activitiaa during a two wafJc aunwar program 
on tha Ohio Stata campua involvaa joatharoatica, acianca and cowputar,^. 
Thara ia a similar acadaaic amphaaia in aubiaquant yaara of thia 
program* 

Othar afforta at tha Onivaraity hava involvad amallar nuiob«ra of atu- 
danta and taachara on tha campua. Tha Roaa Program, fundad partly by 
tha Msr, ia for giftad mathaiaaticiana of middla achool to collaga 
■ga. Twanty -Covarnor'a Inatituta for tha Giftad and Talantad"' high 
achool atudanta coma aach aua»ar for thraa waaka axpoaura to 
chatniat y, phyaica, raathatnatica and computar acianca; tha 
Suparco;^putar Cantar atartad a aaparata ona v#aak Covarnor'a Inatituta 
program in 1989. In racant yaara thara hava baan thraa auwnar 
program* that placa high achool atudanta in Univaraity raaaarch labo- 
ratoriaa for naoat or all of aumnar qu»rtar. Thaaa involva tha 
Collagaa of Madicina, Biological Sciancaa, Mathcmatica and Phyaical 
Sciancaa and tha Offica of Minority Affaira. Thaaa thraa prograaa 
hava baan fundad by tha NIH, tha NSF, tha Hughaa Foundation and Tha 
Ohio Stata Univaraity, Aa a final axaropla, tha Collaga of Enginaaring 
aponaora nn Enginaaring Sumoar Acadamy. High achool junior* hava tha 
opportunity to anroll in an antry laval anginearing couraa for which 
thay racaiva collaga cradit. Thia program haa baan auccaaaful in 
racruiting highly motivatad atudanta to anginaaring at Tha Ohio Stata 
Univaraity,. 



3, Inatructional Hatariala and Curriculum Davalopoant 



^ The Governor's Institute is a proflram that Involves Qiheti and Ulented students In tha 
arts, the sciences and engineering. It operates with Stata of Ohio and Ohio Stata Untvarsity 
funds. 
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Tlwr* hatt bmmn •ignificant inatructional »«t«riala «nd curriculua 
davaloi»«nt in »«th««itica and acianc* aducation at Ohio Stata. In 
■athamatlca ©ducat ion, tha production of curricular oatariala haa 
baan a raaponaa to taachara and achoola racogniaing tha lack of 
a^ailabla matarUla and tha naad to incorporata tachnology into 
*%thaaiAtic« inat ruction in natural waya. Tha Tranaition to Collaga 
y Atha««tica pro j act in tha aarly 1980a davalopad a ona yaar couraa 
daaignad for atudanta who da»wnatratad lack of co«p«tancy on tha BMPT 
aaaaaaawnt. Thia innovativa couraa incorporatad daily uaa of tha cal- 
culator to anbanca mathavatica taaching and laarning. 

Tha naxt aignificant curricular davalopmant activity waa tha 
Approaching Algabr* Nuinarically projact. Tha davalopad matariala vara 
daaignad to introduca atudanta in gradaa aavan and aight to tha idaaa 
of variabla, function, and graph bafora thay ancountarad tha fir at 
formal couraa in algebra. Numarical problama aolving activitiaa pro- 
vidad a bridga batwaan nuaarical idaaa and tha kay concapta of 
algabra. Inatruction in thia caaa alao waa haavily dapandant upon tha 
uaa of calculator. 

Tha moat racant curricular matariala davalopaiant projact haa baan 
diractad toward incorporating graphing tachnology into taaching of 
12th grada and baginning collaga pracalculua mathamatica. Thaaa 
Calculator and Computar PraCalculua (C^PC) matariala hava apawnad in- 
aarvica %#ork-ahopa for cloaa to 600 taachara during tha laat faw 
aunnwra. Tha ovarwhalming majority of thaaa taachara, uaing tha c'PC 
matariala, hava than conducted in-aarvica aducation (with 41* 
conducting thraa or mora) for thair p«ara. Tha matariala rapraaant an 
aff active implementation of primary, innovative ideaa of the "Curri- 
culum and Evaluation Standarda for School Mathemat J.ca" of the 
National Council of Taachara of Mathemat ice. Spin-off projecte con- 
cerning the teaching of calculua are now underway. 

Thaaa thra« development activitiae and related in-eervice projecte 
have received eignificant funding from Battell.e, British Petroleum 
(SOHIO), the federal Kieenhowar Program (throu.^h the Ohio Board of 
Regente), the National Science Foundation, and the U.S. Department of 
Education. In addition to faculty raeearch, eeven dieeertation 
atudiee directly related to theee projecte have been completed and 
mora are underway. Faculty and etudente at other inetitutione of 
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higher •ducstion hava co«pl«tad rsMarch r«lat*d to and uaing thcaa 
Mtariala. 

Thar* hava alao h—n cooparativa afforta with X'12 acianca curriculua 
Mtarimla davalopcMint. '^haaa afforta atartad with the Crustal Xvolu- 
tion Xducation Projact fundad by tha NSP duicing tha mid 70' a, and tha 
davalopMnt of ovar 25 nodulaa through tha Ocaanic Education 
Activitias for Graat l^aka Schoola aupportad by tha Offica of Saa 
Grant and tha Univaraity. Such projacta typically involva tha cooper- 
ation of aciantiata, acianca aducatora and taach«ra, and provida 
•jccallant axamplaa of continuing projacta aupportad by a coabination 
of Stata, Fadaral and Univaraity funda. Tha following abort liat ia a 
(vaaipla of auch projacta currently underway. 

In tha College of education there ia a project to develop a cooputer 
baaed network for teaching acience and mathaaaticB. The Colunibua 
Public School Syetea funde a program, in the College of Education, to 
develop a robot ically aided environnent for eleioantary atudenta. In 
tha Collage of Agriculture there ia a State of Ohio and 4-R funded 
program, "The Incredible Egg", that engagaa 20,000 4th and 5th 
grad«ra ia the atudy of chick embryology. A program from the School 
of Natural Keaourcea, "i^ir Backyard Bioaphare Raaarve**, targata 
gradea X-8 in achoola of the aoutharn Appalachian region in order to 
provide clASsrooa* reodulaa dealing with tha Great SnoHay Kountaina 
Park Bioaphare Reaerve. There ia a iiniqua cooperative effort between 
tha Noirthington High School and tha College of Xducation to develop 
and isplasent an integrated t%#o-year Biological end Earth Syateew 
Science courae. Thia program ia aupported with federftl funde to the 
Horthington Schoola and Xiaenhower Program funda to the Univaraity. 
Tha Earth Syatana Education Program, with federal and state aupport 
to tha Univyraity and to local achool diatricta, obtained <^ aariea of 
granta atarting in 1990. Thia program providea national, atat^ and 
local leaderahip for tha improvetnent and moderniration of acience 
teaching education in gradea K-12. 

DevelopCMnt of curricular and inatructional materlala haa aervad a 
prlnary role in reaponding to the needa of rhe achoola and providing 
an extended baae for reaearch in teaching and learning. Further, thia 
developinent activity haa promoted in-aarvlce act iv it lea leading to 
aignificant changaa in the teaching of mathematico and tha aciencea 
in today' a achoola. 
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4. RAMarch and Evaluation 

Ohio State Univaraity faculty sttiwibara hava conductad wall racogniiad 
acianca aducation raaaarch projacta axploringx i) affactiva quaa- 
tioning atrategiaa for acianca taachara; ii) altarnativa Iwairning 
anvironmanta (a.g,, muaauua, rooa, and natural aattinga) ; iii) accoai- 
!»«jdation of individual laarning atylaa in tha daaign and aalaction of 
learning activitiaa; iv) tha integration of tha aciancea; and v) tha 
epplicationa of tachnology to broadan and anrich the pedagogical 
preparation and updating of pre-aervice 3ind in-«arvice taachert. 
Thera haa alao been active raaaarch in concapt learning, daciaion 
oaking, dafining tha domain of knowledga for anvironraental education, 
daveloping inatruaenta for aaaaaamaTit of apatial-ayabolic information 
proceaaing ability, devaloping an action veaearch model for taacher 
involvement in claaaroom-baaed raaaarch, and davaloping modela for 
intarnational collaborativa raaaarch in acianca and matheoatica 
teaching and laarning. 

An important componant of aducational raaaarch ia evaluation of 
axiatant matariala and prograaa. Scianca educatora at Tha Ohio State 
Univaraity have bean haavily involvad in auch activitiaa. For 
exampla, the avaluation of watariala produced by tha NSF auppor.^ad 
Cruatal Evolution Education Project waa conducted hara. Thia uniquely 
deaignad projact involvad 10 aitea and ovar 10,000 atudonta. Anothar 
axaaple ia tha long-tarns evaluation aupported by the National Ocaanic 
and Atmoapheric Adminiatration. Thia eight year project atudied work- 
ahopa and curricular materiala that had been aponaored by the Ohio 
Sea Grant Education Prograa. 

Aa part of a goal to monitor and anhance public inforaation about 
acianca, tha Univaraity'a School of Natural Reaourcaa and the Collega 
of Education have conductad maaa media raaaarch on anvironaental com- 
nunic. ciona. Raaaarch haa documented newapaper covaraga of acid 
dapoaition in ragiona that ganerate pracuraora aa comparad with thoae 
that auffar fro* tha problem. In anothar pro j act, knowledga and atti- 
tuda changaa in individuala axpoaed to a aingla viewing of a Jaquee 
Couateau environmental doc 'inantary war a comparad qualitatively to 
changaa raaulting froai a aiaiilar praaantation made by a Matar 
taacher. 



Tha Ohio Stata Univarsity * 9 
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APPENDIX A 

Inventory of Sclonco/Mathematict Education Projocta at 
Tha Ohio Stata Univarsity 

WINTER QUARTER, 1992 
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INVENTORY OF SCIENCE AND MATHEMATkCS 



EDUCATION PROJECTS 



PROGRAM: A coura« Providing Public Information Cor Environ««Btml 

Dscision KAking 

DESCRIPTION: Development of a University course for the general 
public. 

funding: Ohio Environmental Protection Agency 

PROFESSOR: Professor Rosanne Fortner, Natural Resources 

Professor Joe Heimlich, Ohio Cooperative Extension 
Service 

PROGRAM: Alternative Assttssv.ents in Science & Math Education 

DES:RIPTI0N: Directed at approximately 120 9- 12th graders, ^is 
program provides high technology-based computea. ized 
instruction in math and science as well as other areas. 
FtJNDiNG: Apple Computer 

FACULTY: Professor Robert Tierney, Department of Educational 

Theory and Practice 



PROGRAM: 
DESCRIPTION : 



FUNDING: 
FACULTY: 



Animals in the classroom 

The animals in the classroom program has been a 
collaborative endeavor between The Ohio State 
University and I'he Ohio Academy of Science. It is a 
program of education for pre-college teachers (K-12) on 
the humane care and use of a animals in education and 
student research. 

Ohio State University and Ohio's Board of Regents 
Fredrick Cornhill, Director, Biomedical Engineering 
Center 



PROGRAM: 
DESCkxPTION : 



FUNDING: 
FACULTY: 



Apple Global Education (AOE) 

Directed at grades K-14, this program could involve up 
to 150 schools both in the U.S. and overseas. Those 
involved act as mentors teaching over phone lines with 
computers. The only school involved in 1990 is Marigold 
H.S. in Victoria, B.C. 

The Ohio Board of Regents Academic Challenge Grant 
Professor Marvin Bratt, Department of Educational Theory 
and Practice 



PROGRAM: Brein Happing of Higher Order Mathematical Problem 

Solving in Spatial and Abstract Reeaoning 

DESCRIPTION: Brain mapping of fifteen 8th graders in Dr. Sheffield's 
NSF Young Scholar's Program. Evaluetion of differences 
in brain processing associated with high and low 
performance in spatial thinking and abstract reasoning. 
Students were also brain mapped while playing Tetris (a 
computer game) and comparisons made between high and low 
performers, males and females, etc. 

FUNDING: None 

FACULTY: Professor Marlin Languis, Department of Educational 

Thaory and Practice 
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PROGRAM 
DESCRIPTION: 



FUNDING: 
FACULTY : 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY : 



PROGRAM: 
DESCRIPTION: 
FUNDING: 
FACULTY: 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



PROGRAM: 
DESCRIPTION: 



Professor Lind»j Sheffield, Northern K«ntuc)cy University 

BremlcthroughB in )Uth«utical Probl*a Solving 
supplemental materials co increase students proficiency 
in math problem solving. This program will benefit 
students and teachers 
Ucher-Bloser Publishing Company 
Larry Magliocca, Ed Svc & Res. 



Breakthroughs; strategy nor ThinXing 

Attempts to teach thinking strategies through science 

curriculum context. Directed at K-S grade teachers, 

this program centers on improving effective thinking. 

Zaner-Bloser Publishing Company 

Professor Larry Magliocca, Education Services 6 

Resources 



calculus and Matheaatica 

Computer base course using mathematics 

National Science Foundation 

Professor William J. Davis, Mathematics 



Collaborative insarvlce in Activity-Based science 

The project involves an intensive two-week summer 
institute (5 graduate credits) with follow-up activities 
and course (one credit) which emphasizes understanding, 
planning, implementing and evaluating an inquiry, 
activity-based approach to elementary science. 
The Ohio Board of Regents, OSU Newark, and Worthington 
City Schools 

Professor Diane Cantrell, Department of Ed 
Theory /Practice 



college Readinesa vi% Technology-Enhanced Hathesatios 

(CORTEX) 

The project funds summer institutes designed to prepare 
school teachers to use a computer-and-calculator-based 
approach to teaching and learning mathematics. This 
project is directed towards teachers of grades 7-14 and 
encompasses approximately 150 participants. 
Department of Education 

Professor Alan Osborne, Department of Educational Theory 
and Practice Professor Bert Waita, Department of 
Mathenatics 



CurricultiM Developaent for Earth systee ficience 

Education 

Development of a new upper level undergraduate class, 
Integrated Earth Systems, which will focus upon the 
following four aspects of Earth Systema Science: Earth 
systeaa and their models. Earth system history, global 
scale observation of the Earth and aocioeconomic ttapects 
of global change. In addition, the Earth Systems 
Sequence, a two courae, introductory level clasa, will 
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be augmented with lectures and laboratory exerciaes 
focussing upon problems of g.lobal change. 
FUNDING; Universities Space Research Association (NASA) - pending 

FACULTY: Professor Ellen Mosley-Thompson, Byrd Polar Research 

Center and Department of Geography 
Professor Garry McKenzie, Deoartment of Geology 
Professor A, John Arnfield, Department of Geograph 
Professor John D, Bossier, canter for Mapping and 
and Department of Geology 

Professor Kenneth C. Jezek, Byrd Polar Research center 
and Department of Geology 

Professor Carolyn J. Merry, Department of civil 
Engineering 

Professor Richard H. Steckel, Department of Economics 
Professor Lonnie G. Thompson, Byrd Polar Research center 



PROGRAM: 
DESCRIPTION: 
FUNDING: 
FACULTY : 



CZPC, Transit, a&d EKPT 

NSF, Department of Education, and Ohio Board of Regents 
Professor Frank Denana, Mathematics, Ed El Thry/Prac 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



DevslopKsnt of Interactive Video for Phyaiea Teaching 

Computer programs are being developed to access video 

images from Laser disk or video tapes. 

Department of Physics 

Professor William Plougs, Physics 



PROGRAM: 



DESCRIPTION: 



FUNDING: 
FACULTY: 



Developing a Robotically-Aided Scientific Education 
Laboratory for Severely Physically Disabled Elementsry 
Students 

Five elementary students per year will be involved in 
the program to develop a robotically-aided environment 
for scientific development for the severely handicapped 
child. 

Columbus Public Schools and OSU 

Professor Richard Howell, Department of Educational 
Policy and Leadership 



PROGRAM: Developing an intelligent Tutoring syetesi for 

Transfusion Medicine 

DESCRIPTION: Explore general issues in design of computer base 
learning environment in the context of teaching transfusion 

medicine. 

FUNDING: National Heart, Lung, and Blood Institute 

FACULTY: Professor Phil Smith, Hlth Phs Ed & Rec 



PROGRAM: Developing an intelligent Tutoring flystwi for Teaching 

Orthopedics 

DESCRIPTION: The goal of this project is to develop a problem base 

learning environment for teaching analysis for teaching 
disorders to physical therapist k medical students. 

FUNDING: U-S. Dept. of Education 
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FACULTY: 



Profsssor Phil Smith, Hlth Phs Ed & Rue 



PROGHAM: 
DESCRIPTION: 



FUNDING: 
FACULTY : 



Drsyfus voodrov wllaoa r«llov«hlp Fouadfttloa 

Directed at High School Chemistry T«ach«rs, this program 
provides funding for teachers for a one week class which 
gives thsm 3 hours of graduate leval credit. 

Dreyfus 

Professor Robert Ouellettc, Department of Chemistry 
Mary Bailey, Departaent of aiemistry Instructional Aids 
Staff 



PROGRAM: ERIC Clearinghouse for Science, KatliMUitics and 

Environmental Education 

DESCRIPTION: Th© Educational Resources Information Center (ERIC) is a 
national information system designed to provide users 
with ready access to an extensive body of 
education-related literature. Through its 16 
subject-specific clearinghouses and four support 
components, it provides a variety of services and 
products that can help instructors stay up to date on a 
broad range of education-related issues. 

FUNDING: The U.S. Department of Education, Offic* of Educational 

Research and Xnprovement 

FACULTY: Professor David Haury 

Studies 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



Eisenhover Project 

3 year project, serve 80 teachers a year-Math & 20 
teachers 

U.S. Office of Education 

Professor Alan Osborne, Ed El/Thry/Prac 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



roous Area VCBTL (Project 20«1) 

Center's Focus Area/Attempt to talk about school 

organisations for Project 2061. 

NCSTL; American Association Advancement of Science 
Professor Robert Donmoyer, Ed Pclicy/Ldship 



PROGRAM: 
DESCRIPTION; 



FUNDING: 
FACULTY : 



Global Environjaeutal Change in the Ozeat LaXest 
Xnforaation for Educators and Advisor? Services 
Directed to 120 teachers & advisory agents in 6 states, 
introducing them to new information concerning 
environmental changes. This focuses on environmental 
impacts of global changes in the Great Lakes region. 
NOAA, The U.S. Department of Commerce, through Ohio Sea 
Grant College Program 

Professor Rosanne Fortner, School of Natural Resources 
Professor Victor Mayer, Department of Educational 
Studies 



lei) 
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PROGRAM: 
DESCRIPTION: 



FUNOIKG : 
FACULTY : 



Oovamoi:'* tn«titut« (Th« QiftmA and T*l«nt»4 Vvoqtmm) 

Twenty middl«-school stud«nt« are giv«n instrucrtion in 
nath, chMistry and physics during « 3 waeK 
progran. In the physics portion of the program tne 
institute offers a brief introduction to conceptual 
physics. The materials come from two college courses. 
The topics covered are kinematics and electric circuits 
as examples of physical methods. 
State of Ohio, OSU ^ . 

Professor Richard G. SeyXer, Department of Physxcs 
Professor Robert Ouellatte, Department of Chemistry 
Profeseor Mary Bailey, Department of Chemistry 
Instructional Aids Staff 



PROGRAM: 
DESCRIPTION; 



FUNDT.NG : 
FACULTY : 



ar«nville-Mew«rk-H««th-«t Riek Youth Summer Education 
This program aims to improve the mathematics and english 
sJcills of at-risJc youth through remediation and worJc 
experience during the summer. This project will run 
through the summer of 1991. 

Ohio Department of Education ^ . , 

Professor William Ashley, Center on Education t Training 
for Employment 



PROGRAM: 
DESCRIPTION: 



FUNDING : 
FACULTY : 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



Howard Hughee Grant for Biology Eduoation 

Brings blacJc high school students to worJc in research 

laboratories in biology during the summer months. 

Trains high school biology teachers in new concepts and 

teaching methods during summer and academic year. 

The Howard Hughes Medical Institute 

Profesror William A. Jensen, Plant Biology 

Howard Bugbee Medical Institute Secondary School 
Outreach/ Administration 

Training program for High School teacher to enrich the 
hands-on biology activity for students in their class. 
Howard Hughes Medical Institute 
Profeesor Dave Culver, Zoology 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



Howard Hughes Medical Inetitute Student Development k 
Broading Asseee 

Involves summer research experience for High School 
students in university laboratories. 
Howard Hughes Medical Institute 
professor Dave Culver, Zoology 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY : 



How do School Age Japanese Sojourners Learn Math k 
Science in American Sohoole?: Japaneee or American 
Learning Strategiee? 

Currently involves 50 elementary and middle school 
students looking at how they adjust to new learning 
techniques. 

Funding for this program is pending. 

Professor KeiJco Samimy, Department of Educational 

Studies 

Professor Michael H. Klapper, Departmen'd of Chemistry 
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PROGFAM: 

DESCRIPTION: 

FUNDING : 
PROFESSOR: 



PROGRAM: 
'3CRIPTI0N : 



FUNDING : 
FACULTY : 



PROGRAM: 
DESCRIPTION; 



FUNDING: 
FACULTY : 



PROGRAM: 

description: 



FUNDING : 
FACULTY: 



PROGRAM : 
DESCRIPTION: 



FUNDING : 
FACULTY : 



PROGRAM: 
DESCRIPTION: 



FUNDING : 
FACULTY : 



PROGRAM: 
DESCRIPTION: 



iBtagratlv* 8c1«bo« T^cluielogy througb eoop«rstiTa 
Aotivltl«s 

More technology, course involve sons int«r»ixing with 
chamiatry claesas by tutoring. 
Eissnhowar Grant & Ohio Board of R«g«nts 
Profaasor Karan Zuga, Ed Stda:hu/Sv/V 



Improving Taaohars* Ability to Taach Sclanoa 

An innovative service training program is being 
developed to link high school agricultural teachers with 
science teachers. Approximately 30 teachers (15 science 
and 15 agricultural education) and 3,150 high school 
students per year will receive instruction from OSU 
College of Agriculture. 
Kellogg Foundation 

Professor Rosemarie Rosetti, Depar-taent of Agricultural 
Education 



XBproving the Besic Skills of At-Risk Youth with 
MioroooBputer-Besed Educational PrograMC 

Validate a three-part educational program model to 
improve the basic skills of underachieving youth 
(U.S.D.O.E.) • This would be a continuation of a current 
project. 

Funding is pending. 

Professor William Ashley, center on Education & Training 
for Employment 



integrate soienice Currioular for Centrel Ohio Middle 
Schools 

A two-year long program to work with 10 school districts 
in Central Ohio to develop a 3-ycar E Systems integrated 
course of study and pilot it in ona school of each 
district. 

Eisenhower Program (not yet approved by Board of Regents 
Vic Mayer, Educational Studies, Ohio State University 



Incredible Egg 

This prcgraw allows 20,000 4th and 5th graders to learn 
about the beginning of lifs by studying chick embryology 
using hands-on activities. 
State of Ohio and Ohio 4-H 

Professor Robert Morton, Cooperative Extension Service 



Japenese children in American Schoole. 

Cultural Study, How Japanese children learn science and 

math, comparing learning process. This is designed to 

benefit students and teachers. 

The Ohio State University 

Professor Keiko Saaimy, Ed Stds:hu/Sc/V 



Life Times-e veekly newsletter diracted to 

undergreduetes of biology XOl and 102 . 

TLT Publishers articles from tha popular press 
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concerning current events in biology to show students 
that the nead for understanding biological principles 
goes beyond the olassrooH. 
FUNDING: General Biology Progras 

PROFESSOR: Professor Robin Taylor, Asst. Editor, General Biology 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY : 



Matheaatlcs Teaching Skills Training for OWA Instructors 

This program is designed to reach approximately 30-50 
teachers in the Cleveland, Columbus, acnd Cincinnati 
areas. Training is provided to OWA teachers to 
strengthen and reinforce nath skills in their 9th and 
lOth grade educationally-disadvantaged classes. 
The Ohio Board of Regents 

Professor Sandra Pritz, Department on Education & 
Training for Employment 



PROGRAM: Microcomputer-Based Approach to Improving tbe Basic Hath 

Skills of Disadvantaged and Mainstreamed Handicapped 
Students 

DESCRIPTION: This project was designed as a pilot test in Columbus 
Public Schools. The objective was to dev^3«^p a set of 
prototype materials and assessment exper' :-. c in basic 
math to provide disadvantaged and handi; students 
the opportunity to develop basic job-rej. skills and 
increase computer literacy (78 math skiKvj* -sje targeted 
at 31 entry level occupations) . 

FUNDING: U.S. Department of Education, Secretary's Discretionary 

Fund 

FACULTY: Professor Sandra Pritz, Educational Services and 

Resources 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
PROFESSOR: 



Minority High school students Summer Research 
Apprenticeship program 

Eight weeks; students work 8 hours, 5 days a week with 
researchers, college of Pharmacy, Medicine, Biological 
Science, Vet Med, Dentistry, Nursing-college. Students 
are paid $5.I0/hr. Teachers receive $5,000 Per Teacher 
per summer. Public presentation for projects. 



PROGRAM: 



DESCRIPTION: 



FUNDING: 
FACULTY : 



NCSTL Focus Area I - Grant proposal to KSF Teacher 
Preparation & Enhanoementi **Teach«r-centered Reform in 
Elemental School Science*** 

Based on the premise that teachers' beliefs are centered 
to practice, the project focuses on helping teachers 
improve their science teaching and curriculum by: 1} 
assisting teachers to become aware of how their views of 
science and technology influence their practice, 2) 
supporting teachers in developing enlarged views and in 
incorporating these views into classroom practice, and 
3} fostering teachers* research into their practice. 
National Science Foundation/Worthington High Schools/OSU 
Professor Barbara Reeves, 2-Social, Math & Phys sci. 



BEST COPY AVAILABU 
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PROGRAM: National C«nt«r for aclsnca Taachla? asd LMraia? 

DESCRIPTION: Research on factors external to the curriculum that 
influence science teaching and learning. 

FUNDING: u. s. Departaent of Education 

FACULTY: Professor Arthur White, Department of Educational 

studies 

Profeeeor Michael Klapper, Depa^ aient of Oieaiiatry 

PROGRAM: KetvorJc for the Integrated Teaohlng and Learning of 

Sclesoa and Kathoaatlca 

DESCRIPTION: This program will develop a nultidisciplinary electronic 
network for collaborative research and development of 
materials and activities for the integrated teaching and 
learning of science and mathematics. It is directed at 
teachers of grades K-12. 

FUNDING: HSF and School Science, Mathematics Association, Johnson 

Foundation 

FACULTY: Professor Arthur White, Department of Educational 

Studies 

Professor Donn* Berlin, Department of Educational Theory 
and Practice 

Professor Darrel Fyffe (Bowling Green State University, 

Ohio) 

PROGRAM: OBR's Eisenhower Mathetmatios and Soience education 

Program 

DESCRIPTION: This OBR program makes awards ("30 each year) to higher 
education for projects that serve precollege toachors 
and students. This program is directed at grades K- 12. 

FUNDING: Ohio Board of Regents, U.S. Department of Education 

FACULTY: Professor Russell Utgard 

PROGRAM: Ohio Discovery Project 

DESCRIPTION: Development of lo regional centers throughout Ohio. 

Scientists/mathematicians will work with Resource 
Teachers, ad train them on inquiry-besed math and 
science education. Additionally, a sustained 
professional network for teachers will be developed for 
support. This will benefit teachers. 

FADING: National Science Foundation, 5-yr. grant matched by the 

State 

FACULTY: Professor Ken Wilson, Physics 

PROGRAM: osu Uevark Education Academic Cballeage Program 

DESCRIPTION: This is a six-year program for kindergarten through 

eighth grade teachers designed to : 1) provide teachers 
with knowledge and experiences related to innovative 
teaching methods and materials; 2) provide teachers with 
}cnowledge and experiencee in order to conduct 
classroom-based research; and 3) develop, implement, 
evaluate, and disseminate innovative teaching methods 
and materials. After three years, the Program has 
resulted in numerous teacher-developed and 
teacher-evaluated innovative classroom activities that 
have been disseminated through an annual conference and 
published Proceedings. 
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FUNDING: Th« Ohio Board of Regents Academic Challenge Grant 

FACULTY; Professor Donna F. Berlin, Department of Educational 

Theory and Practice 



PROGRAM; l»»0 OSU Nevurk Invitational Science Day Project 

DESCRIPTION: This project has two phases: 1) One team consisting of 
3 students and 1 teacher from each school attend a one 
day workshop focusing on scientific method and science 
fair projects. Students go back to their schools and 
teach other 5th & 6th grade students the experiments 
they learned. 2) Students who receive superior ratings 
at local science fairs attend OSU Newark Invitational 
Science Day where they attend Science programs and have 
their projects judged, 

FUNDING: Dow Chemical U.S.A., O.S.U. Newark & Licking County 

Schools 

FACULTY: Professor Diane Cantrell, Department of Educational 

Theory and Practice 



PROGRAM: 
DESCRIPTION: 



FUNDING: 



FACULTY: 



our Baclcyard Biosphere Reserve 

This program targets grades K-8 in schools located in 
the Southern Appalachian Region. It provides education 
modules on The Great Smoky Mountains Park Biosphere 
Reserve as well as an environmental guide designed for 
student awareness of critical resource issues affecting 
the Southern Appalachians. 

City of Gatlinburg, Tennessee; Great Smoky Mountains 
Natural History Association and the U.S. Department of 
State Man and Biosphere Program 

Professor Gary Mullins, School of Natural Resources 



PROGRAM: 
DESCRIPTION: 



JTINDING: 
FACULTY: 



Ohio Model £or Exoellenoe & Hathematlcs 

Teachers & Administrators will be meeting at various 
sites, having meetings this year. Is a 3-year project. 
Focus on changes in Ohio Mass Model. 
Eisenhower funding 

professor Mary Schmidt, Mansfield Campus, Ed El 
Thry/Prac 



PROGRAM: ohio-*Matheaatios/ Science Discovery Project 

DESCRIPTION: Establish regional centers, train staff and in-service 
middle school teachers of science and mathematics. 
Summer Institutes and academic year follow-up. This 
project will benefit teachers. The Ohio 
Mathematics/Science Discovery Project creates a 
framework and process for the sustained professional 
development of middle school and junior high school 
mathematics and science teachers. Working through eight 
regional centers, the professional development program 
includes a solid grounding in mathematics and science 
inquiry-based instruction, and experience with research 
strategies that assess changes in student learning. 
Additional research will focus on the adaptation or 
creation of new teaching materials that complement 
inquiry-based instruction. 




lERiq 
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FUNDING: 
FACULTY : 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



PROGRAM: 
DESCRIPTION: 
FUNDING: 
FACULTY: 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



PROGRAM: 
DESCRIPTION : 



FUNDING: 
PROFESSOR: 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY : 



National Science Foundation, Ohio state University 
Professor K«nn«th G. Wilson, Physics Dspartmsnt 



Vartnsrships for Puturs. STE7 Coalition 

A coalition of individuals from education and industry 

working together to improve Math, Science t Technology 

education, STEP is project target for upgrading science 

knowledge and science teaching schools in the Columbus 

Kiddle Schools. 

Industry , Columbus Foundation 

Professor Shirley Heck and Professor Roger Cunningham 



Partnership to sake Science Teaching More of a Science 

Development of Science Base for Secondary Schools. 

Professor Sally Rudmann, Allied Med Professional 



Partnerships for the Future: Math/Scienee/Technology 
Task Force 

This project is designed to develop partnerships between 
school and industry for the purpose of addressing the 
concerns over the quality of science, math, and 
technology education in the local area. Teachers and 
engineers try to find innovative ways to upgrade 
science, math and technology instruction in the 
classroom. Initially this is a local program with the 
expectation that it will expand to have broader 
influence in the future. 

Batelle and other firms like AEP, Engineers Foundation 
of Ohio 

Professor Roger Cunningham, Department of Educational 
Theory and Practice 

Plant Biology Interactive Multi-Media Development 
Project 

Developing computer assisted instruction cover entire 
quarter course. Completed chemistry of Life, compounds 
of life. World of the cell, DNA, RNA & Protein Synth. 
Center for Teaching Excellence 
Professor Anne Pruitt, Educ. Pol/Ldship 



Program for Leadership in Earth Systeae Education 

This program is directed at grades K~12. It prepares 
leadership teams for implementing the Earth Systems 
Education within the curriculum for these grades. This 
national program will have involved over 5000 teachers 
by 1993. 

National Science Foundation, Teacher Enhancement 
Professor Victor Mayer, Department of Educational 
Studies 

Professor Rosanne W. Fortner, School of Natura] 
Resources 

Professor William Hoyte, University of Northern Colorado 
Profesvor Ellen Thompson, Geography 
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PROGRAM: 
DESCRIPTION: 



FU>:DINGi 
FACULTY: 



projsct sy«biosiii 

Improved Science Instruction Via Teaming Science and 
Voc, Agr, Teachers together project Includes 5 Day Long 
Workshops. 

Kellogg Foundation this year with some osu Support 
Professor Jamas Altschuld, Educ Svcs & Res 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY : 



Reienrch Apprentice ProgriM 

Provides funding for 30-35 junior and senior students 

for an ftight week summer program to encourage minorities 

to enter biological science, veterinary medicine, 

medicine, dentistry and pharmacy. 

National Institute of Health 

Professor Ann Ackermann-Brown, Department of 

Microbiology 

Professor Lester Morrow, Director of Program 
Development/Minority Affairs Christina Yash, Medicine 
Administration Staff 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



Ross Young Scholars Program (Siiamers) 

A program for talented students including minorities and 
under-represented groups in grades 9-12, Eager and able 
youngsters whose achievement is limited by the lack of 
adequate opportunities at school. 

National Science Foundation provides partial funding. 
Department of Mathematics also supplies funding 
Professor Arnold Ross, Department of Mathematics 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



Soienoe Tim vitb Dairy Foods 

Directed at home economics students, this program 
reaches 800 high school students. The focus of the 
program is on the science behind processing of dairy 
foods. The format is nine, easy-to-use lesson plans for 
making ice cream, ripening cheese, and making yogurt. 
State of Ohio, Ohio 4-H 

Professor Robert Horton, Cooperative Extension Service 



PROGRAM: Science Is Fun 

DESCRIPTION: Designed to introduce more hands-on science in 

elementary/middle schools. There are three components 
to the program: curriculum development, teacher 
training, and strategy to get innovation into schools^ 
It reaches 125 upper and middle school teachers in 24 
school districts in 11 counties (~ 10,000 students are 
affected) . 

FUNDING: Ohio Board of Regents, Martha Kolden Jennings 

Foundation, Richland County Foundation 

FACULTY: Professor Janet Tarino, Department of Chemistry, OSU 

Mansfield 

PROGRAM: Science is Pun 

DESCRIPTION: Expansion of PREFACE (a bridge program directed at 

precollege familiarization and cooperative education) . 

FTJNDINg: Funding for this program is pending - It will be the 

Columbus Foundation. 
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FACULTY: Professor John T. Dftnalr Departai»nt of Engin««ring 

Graphics 

Professor Janst Tarino, Dspartnsnt of ChttBistry, OSU 

Mansfield 

Professor Mike Burgess, Colunbus State 

Ms. Gloria Letts, Science Coordinator, Columbus Public 

Schools 

Professor Roger Cunninghaai, Educational Policy & 
Leadership 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



Science Teecbing Paxtnersbip Project 

Provide grants to junior high school teachers. Teachers 
assisted by Ohio State science researchers together 
develop educational units for junior high school 
students . 

Martha Holden Jennings Foundation 

Professor Phillip Heath, Department of Educational 
Theory and Practice 

Professor Michael H. Klapper, Department of Chemistry 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FAOn-TY: 



Soience-Teohnology Society 

Projected to provide a series of workshops for 
Washington Court House Schools to enhance teaching 
through use of technology, instruction and current 
issues. This prograx would involve 7 junior high and 
high school teachers. 

This progran is not currently funded (this is an ongoing 
project) . 

Professor Phillip Heath, Department of Educational 
Theory and Practice 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



Secondary science Currioulus Modules for aiobal Change 
Education 

This progran functions to prepare naterial on global 

change for senior high school students 

National Science Foundation, Materials Development 

Professor Victor Mayer , Department of Educational 

Studies 

Professor Rosanne Fortner, School of Natural Resources 
Professor David Elliot, Department of Geology and 
Mineralogy 



PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY : 



Stete of Ohio Pilot Mathematics Education Coalition 

The purpose of this coalition is to form a high level 
state-vide volition committee for mathematics education. 

MSEB planning grant 

Professor Frank Demana, Department of Mathematics 



PROGRAM: 
DESCRIPTION : 



FUNDING: 
FACULTY: 



BTB-Ohio (3-8ohool Jlyst«ms) 

Three days to be usad in classroom 4th, 5th, & 6th 
grades for at risk students; major participates 4^H 
people, Lima School, Ohio State University & Others. 
U.S. Department of Agricultxire 
Professor Phil Heath, Dean, Ed El Thry/Prac 
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PROGRAM: 
DESCRIPTION: 



FUNDING: 
FACULTY: 



PROGRAM : 
DESCRIPTION : 



FUNDING: 
FACULTY : 

PROGRAM: 
DESCRIPTION: 



FUNDING : 
FACULTY : 

PROGRAM: 
DESCRIPTION: 



FUNDING : 
FACULTY : 

PROGRAM: 
DESCRIPTION: 



SuparcoKputlBg: Sc1«bc« and Art vittualisiu? tb* rutur« 

Objectives: Use superconputer , work on research team, 
develop skills with Macintosh PCS, Next workstations. 
Sun workstations, Silicon graphics workstations and 
learn Pascal. Exposure to process of visualizing data. 
Ohio State University 

Professor Alvin E. Stutz, Asst. Dir-Uscr Services, Ohio 
Supercomputer Center, The Ohio State University 



Svitoh'-Ott to solenaa 

A summer program fi follow-up activities designed to 
increase the interest and knowledge of middle school 
girls in Science i Science related areas. Program 
includes an intensive two week program and mentor 
component and additional Science activities -throughout 
the year. 

Department of Education, Eisenhower 
Carolyn Carter, Educational Studies 



Technology- Informed Katbesatics Education for 
Underrapresentad Students (TIME for US) 
This project provides school*-year m&thematics-related 
activities for the young scholars attending OSU two and 
three week summer institutes. The program is designed 
to address the growing problems of the 

underrepresentation of certain minority groups in higher 
education, particularly in mathematics and the sciences. 
It directed at grades 7-X2 and includes approximately 
300 participants. 
National Science Foundation 

Professor Frank Demana, Department of Matliematics 
Professor James Bishop, Special Assistant to the Provost 



Technology Reform and Vetvork Specialist Inservloe 
Training (TRANSIT) 

The purpose of this project is to establish regional 
sites that will train secondary teachers as technology 
specialists. The technology specialists will train 
classroom teachers in the use of technology to enhance 
the teaching and learning of mathematics. It is 
directed at teachers of grades 9-12 and has 
approximately 144 participants. 
National Science Foundation 

Professor Bert Waits, Department of Mathematics 
Professor Frank Demana, Department of Mathematics 
Professor Alan Osborne, Department of Educational Theory 
and Practice 



Towards a Model for Implemesitlng Sclenca-Technology- 
Soclety Education Phase I: Status Study 
The objective of this project (Phase I) is to conduct a 
nationwide survey to determine the number of states that 
are currently mandating STS education or Its surrogates, 
gather co'jprehensive descriptions of these curricula. 




66-949 - 93 
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DESCPIPTION: 

FUNDING: 
FACULTY : 

PROGRAM: 
DESCRIPTION: 

FUNDING: 
FACULTY : 



Discovery mod*; hands-on, laboratory-based courssr Has 
no Math Pre-requisites, 2 quarter course 5-hours each 
quarter; currently being piloting, prepared tax material 
(classnotes) as well as detailed instructor nanual. 
Department of Physics 
Professor Bunny Clark, Physics 



Young Scholars Progras - I990 

Encompasses approximately 400 7th graders in biological 
sciences, 400 7th and 8th graders in a math program and 
200 9th graders in a unified sciences and math summer 
program. 

OSU, Columbus Foundation, Howard Hughes Foundation and 
NSF 

Professor James Bishop, Special Assistant to the Provost 
Professor Ann Ackermann-Brown, Department of 
Microbiology 

Professor David A, Culver, Department of Zoology 
Professor Frank Demana, Department of Mathematics 
Professor Barbara Thomson, Department of Educational 
Studies 
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APPENDIX B 

Possible Projects within a Center for Science/I^athematics Education at 
The Ohio State University 
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Z. Systamic educational Chang* 



1. Pacilitats univsrsity wid* ■yitmic chang* discuBsioni 

2. Collaboration with Project Diicovary on ■paci£ic projects that are 
directed towards overall change. 



IZ. Research and Teaching Programs in Science/Mathematics Education 

1. Establish faculty positions in educational research, cognition, 
testing, etc. in Collegos outside Education for collaborative work 

2. Assist in the development of content courses for pre--service K-12 
teachers with materials, activities and approaches appropriate to the 
teaching of science/nathematlce at the elsmentary, middle school and 
high school. 

3. Conduct research into teaching efficiency; i.e., maximizing student- 
teacher interaction by minimizing peripheral tasks 

4. Establish research programs to investigate student and faculty pro- 
fessional development projects. 

5. Develop computer tutoring systems based on the results of ongoing 
learning research 

6. Utilize computer graphics capabilities to study the effect of concept 
visualization on the learning process 

7. Through conferencee, seminars, etc. facilitate the acquisition of 
outside funds for support of research and development in science and 
nathematice education 



III. Undergraduate Education 

1. Help to coordinate an honors science/mathematics major (e.g.. 
Northwestern Integrated Science Program) that would allow a student to 
go on for a science or mathematics research graduate degree while also 
leaving open the option for subsequent K-12 certification, perhaps as a 
5 year B.S./M.S. 

2. Encourage science/mathetAatics tenching as part of the majors course 
sequence; e.g., the recently approved ACS teaching option in the cer- 
tified chenietry curriculum 

3. Set up collaborative educational efforts for expanding formal consi- 
deration of ecience and mathematics in the humanities and social 
sciencee; e.g., joint courses and appointments. 

4. Establish cooperative science/mathematics tsachejr education programs 
between the basic science departments and the College of Education. 



IV. Precollege Education 

1. Sponeor middle echooX and/or high school science competitions. 

2. Develop and administer an Ohio State undergraduate science placement 
examination and a version for high school juniors similar to the present 
Mthematice placement sxaaination. 




BEST COPY AVAILABLE 
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Th« IRXC Cl«Aringhouii«, aupportad by tha Offica of KducAtionAl 
K«MArch ftnd ImprovMMint and its pr»d«c«MorA, has h—n a part of th« 
sciencs •ducAtion progrwa At the University for over 25 ysAra. Haw- 
bars of tha acicnca aducAtion faculty hAva baan inatruMntAl in tha 
davalopiDant of tha currant ayatam of collacting, orgmnizing and dis- 
tributing acianca aducAtion raaaArch And davalopuMint producta And 
inforiMtion. Thia Activity hAa raaultad in ovar 225 wonographa, An 
AnnuAl raviaw of tha raAaArch litarAtura And ravponaaa to ovar 30,000 
raquaata AnnuAlXy for infonsAtion. XRXC hAS a Mjor influanca on both 
IocaX And nAtionAl raaaarch in acianca, MAthaMtica And anvironMantAl 
aducAtion. 

7ha Collagaa of Zducation and of MmthaAAticAl And PhyaicAl Sciancaa 
hAva racantly racaivad An OERI AwArd to aatabliah tha NAtionAl Cantar 
for Scianca TaAChing and LaArning (NCSTL) At Ohio StAta. Currently 
ovar 60 grAduAta atudanta And f Acuity, frocB Around tha nAtion Aa wall 
Aa Ohio StAta, Ara affiliAtad with thia C«nt«r, which promotaa 
raaaarch on tha varioua non-curricular factora that influanca acianca 
education in K-X2. Among tha mora than 20 projacta underway are 
etudiee of univereity and bueineee partnerehips with achool teachere, 
the integration of KathaMtice and acianca in teaching, science 
teaching with teama that involve ecience and agricultural teacher 
epaciaXiete, cultural factore that affect ecience learning by 
Japaneee eojourner children, and a conparieon of the ef fectiveneee of 
pan-baaed cocAputere, keyboard coiDputere and pan-and-papar on ecience 
learning. 

The State of Ohio hae received a major grant from the NSP to eetab- 
llah Project Diecovery, an effort at etate-wide eyetemic change in 
MthAMtice and ecience education at the middle/ junior high echool 
level. Ohio State Univereity will eerve ae a major eite for thie 
project. Hhila primarily a teacher education program, thia effort 
aleo entaile an Important reeearch component, one that will require 
the appointment of additional faculty at the Univereity. 

Theee laet three federally funded major programe, KRIC, NCSTL and 
Project Diacovery, added to the etrong baee of the other funded pro- 
grame reviewed above, are making The Ohio State Univereity a national 
focue for ecience and mathematice education. 
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S. L«ad«rahip in 8ci«tic«/)Uth«mAtici Xducation 

Sxcellsnce is a tradition in ■ci«nc« aducation at Th« Ohio Stat« Uni- 
versity. Four dscadss ago, John Richardson and Harold Fawcstt 
providud ths Ittadsrship that •stablishsd Ths Ohio Stats Univsrsity as 
a leading AMsrican institution in scisncs and mathMatics education. 
The teacher education program was cited as a model by the National 
Science Foundation in the early 1970s. The American Association of 
Colleges for Teacher Education awarded the Ohio State ecience educa- 
tion program a certificate of excellence in 1972. The enphasis on 
excellence continues to this day as documented by the broad range of 
activity and by the status ths program currently enjoys. This history 
of excellence has resulted in a strong rscord of leadership of state 
and national science and nathentatics education organizationa. Faculty 
have been presidents of the National Science Tsacherv Aeeociation 
(two), National Council of Teachers of Hathetnatics (two), National 
Association for Research in Science Teaching (three), School Science 
and Hathematics Association, National Physics Teachere Aeeociation, 
Association for the Education of Teachers of Science, National Marine 
Educators Association, North American Association of Environmental 
Educators (two) and the Science Education Council of Ohio. In 
addition, faculty have served on the boards of directors of the 
associations listed above and as chair of the education section of 
the American Association for the Mvancement of Science. Pour faculty 
who are menbere of that section are Fellows of the AAAS. 



III. PostiWe Future ActivHi«t 



In overview. The Ohio State University has made and continues to make major 
contributions to the support of quality science and mathematics teaching 
and curriculum for the schools of Ohio and the nation. E. Gordon Gee, the 
University prssident, has proposed a strongsr mathematics and science edu- 
cation effort as one of his fivs priorities for the University, previoue 
University contributions and the individuals who have provided the inspira- 
tion for their development and implementation form the solid base for 
meeting that priority. To move within that priority a taek force eetab- 
lished by the Univsrsity provost has proposed a new academic program, a 
University Science/Mathematics Education Center, that would coordinate pre- 
eent and future Univeraity-wide science and mathematics education programB. 
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This T«tk Fore* hat •ugg«st«d that tha misaion of tha proposad Cantar night 
b« tot i) housa and coordinata within tha Univariity raaaarch and davalop- 
nant prograna that daal with quattiona of acianca and «athamatics teaching 
and laarning; ii) contribute to tha education of undergraduate end graduate 
students who are intereetad both in science/mathamatics educetion reeearch 
end in teaching; and iil) provide sarvica to the University, Ohio citixens, 
and the school eystems in which Ohioans learn ecience and mathamatice. 

The Task Force aleo euggeated a number of benefits to be expected froca euch 
a Center. Flret, the Center would provide tha laadarship neceseery to main- 
tain a continuing and integrated effort throughout tha University. It vrould 
serve as a nagnet to help ettract additional federal, stata and private 
aupport. And it would be a focal point for the interaction between Uni~ 
vareity and school cocomunity that ie so vitally important both for research 
and for the Inplamantation of new programs to improve science and mat he- 
matics education locally, etete-wide and nationally .The Ohio State Uni- 
versity is now favorably poised to wed firmly content to context, reeearch 
to development. Within the present eavere financial constraints, a Canter 
would provide The Ohio State University an even etronger positive Impact on 
science and mathematics education by gathering scientists, matheroaticiane, 
and educators under the umbrella of a Center. Whila it ie prematura to 
detail tha prograaie that might be houeed within a Canter for Science/Hatha- 
roatice Education, the Task Force did compile a general liet (Appendix B) of 
the typae of pro j act e that could, ware they implemented, draw from the 
atrengthe of thie University. This liat is not meant to be either inclueive 
or exclueive. The Implementation of the Task Force's racommandatione now 
await tha approval of the University faculty and tha vagariea of the 
current Stata of Ohio financial crieie. 
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3. XBtabliBh a unit to davolop BciAncB and mathamaticB tuata for K'12 
that MphaalK* logical thinking, obparvational, problM Bolvlng, and 
nantal aynthttBia akillB along with altBmativtt avaluation proc«dur«B 
■uch as p«rfor«anc« baaad asBBBBMntB and th« umm of aicrocoaiputara. 

4. Expand in-B«rvica taachar education programs in cooparation with th« 
Coll*ga of Sc2ucation. 

5. Satabliah raaaarch/intamBhip prograoa for taachara in K~12 



V. Raaourctt Facility 

1. EBtabliah and naintain a Bcianca and fBathamatica aducation rsaourc* 
cantar. 

2. BvBluata and damonBtrBtit educational mBtariala; a.g., taxta, coAputar 
■oftwara, packaged BciBnca projects, etc. 

3. EBtabliah b loan program for equipcnent and materiala otherwiae inac- 
ceaaible to acience and roatheroatica teachera. 

4. Eatablish a "service peraonnel office" to match Univeraity faculty, 
ataff, and atudenta with Ohio claaaroooi needa. 

5. Eatabliah and ataff an information aervice auch aa a bulletin board 
aervice. 



VI. Public Relatione 

1. Procnote acience and mathematica awareneaa in the public. 

2. Eatabliah a program to foater accurate and reaponsibla repreaentation 
of acience and mathematica aa preaented through the maaa media. 

3. Work with governmental agencies and atate legialature to promote 
acience snd mathematics education. 

4. Seek active formal collaboration with COS I for coimnunity programs, 
auch aa a trsveling science demonstrstion show. 

5. Establish an office to gather information on science/mathematics 
education; e.g., surveys on teacher attitudes, legislative programs, 
parent attitudes, available resources, etc. 

G. Mount sn active program to influence sttitudes toward science/ 
mathematics among school principals (and related staff) and counselors. 

7. Establish a program to educate local school boards on the need for 
and costs of strong mathematic/science programs. 

8. Establish and coordinate programs for the support of science/ 
mathematics education by civic groups such ss PTO, business groups, 
unions, etc. 

9. Work with business and industry to promote science and mathematics 
education. 

10. Provide input into formulation of state science policies; e.g., 
testing, curriculum requirements, teacher certification, . . . 
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TESTIMO^fY, COMMITTEE on GOVERNMENTAL AFFAIRS 
UNITED STATES SENATE 

THE LAKELAND AREA CENTER FOR SCDENCE AND MATHEMATICS 
A Woridag Model 9t Sjtfmic Ckugc ia ^2tmt»iary SckiKC and MatkcMatks g ^yfi ttfw 

JAMES a PORTER 
LAKE SCHOOL SUPERINTENDENTS* ASSOCL^TION 
CLEVELAND, OHIO 
JiUy7,m2 

Imagine a Center for Science and Mathematics that saves all elementary students; has strong 
insendcc programs and resources for teachers; receives encouragement, support and guidance from 
the business and industrial community; taps the expertise of area colleges and universities and that 
focuses all of this on making our students "First in the world in mathematics and science by the 
year 2000." 

I am Superintendent of Schools with the Lalce County Board of Education, and Chairman of 
the Lake School Superintendents* Association which includes the Superintendents of the Local, 
Exempted Village, City and Vocational School Districts in Lake County along with the Presidents of 
Lakeland Community CoUege and Lake Erie College. We appreciate the Committee's interest in the 
area of the systemic changes in science and mathematics education for all students and welcome the 
opportimiiy to share our experiences with the Lakeland Area Center for Science and Mathematics. 

The Testimony will focus on 4 key points: 

1. Creating a bold new approach to elementary science education was 
seen as imperative. 

2. Why this program works. 

3. Businesses, Industry, Higher Education, Parents and Government as 
coUabontors with School Districts. 



4. 



The Lakeland Area for Science and Mathematics as a systemic change model. 
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1. Lake County Scbool SuperintcndciiU, in coUaboratkm with LtkeUnd Conuramity 
College, Lake County BusincM & Industry, Stite Rcprtscntative Dan Troy and the Ohio 
Department of Education* created this bold new approach to ekmeotarysciciiGe education as 
a way to make sdcncc intercstuig and c'Tcitlng for ail i tu den t a. 

There is no doubt dut superiority in science and nii& is critical to 
agree that it's vital for young people to get Isooked" on science and math at an early age. That's not 
too difficulL..Jdds are natural born scientists! But with limited equipment and foil curriculums, 
individual schools have difficulty finding the time or lesources to offer the real "hands-on" science 
experiments that keep children interested and challenged Often, their teacben who are highly skilled 
in reading instruction, lack the background and confidence needed to make science, and even 
mathematics, a great adventure for their students. Regular elementary classrooms are not set up for 
science either. Lack of utilities, equipment and stonge makes it impossible to sustain quality hands- 
on programs. 

Since individual schools and districts could not "go it alone" and since time in running out in 
the race to the year 2000 the Superintendents decided to act as a group to create the Lakeland Area 
Center for Science and Mathematics. What we could noc accomplish separately, we caa do with the 
collaboration of all scbocd districts, colleges and businesses, (and are doing iti). 

2. Why this program works. 

This program is not a fiekl trip, itis not an assembly, it is not amusemn. It is a well coordinated 
series of hands-on, inquiry-based science experiences that involve every third grade student and 
teacher in all schools in Lake County and nearly all in Geauga County. (K-12 enroUnaent 47,000). 

During the 199U92 school year, third graders from the schools in Lake and Geauga County 
attended the Lakeland Area Center for Science and Mathematics located at the Aubum Career Center, 
our area Vocational Schoc^ The students visited the center, one classsroom at a time, to do hands- 
on, fiin, educational science experiments three times during the year using equipment impossible to 
duplicate in every elementary classroooi. 
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Topics included: Measurement/How to be a ScMOtist; Light and Sound; Electricity and 
Magnetism. XIi£jx!2Ja&ce*<J^or to the visit to the Ceater, an instmctcr visited each class in their 
own classroom to familiarize them with the experiments they would be doing and the concq)Cs they 
would be testing. Hands-on materials wete left with the classnxxn teacher so students would be really 
ready for their visit And thgre*< mnr» — nfl^gmnm t^}x^ nm « part nf rh^ inctni/*rion«i t^m tn^\ 
In cooperation with Lakeland Community College, the Center Sta£f designed worksh<^s to help 
teacben gain confidence and incocporate the Center's experiments into their class's regular cuxriculimL 
These woiicshops, held on after-school time, preceded each new topic and provided teachers additional 
ideas and materials to take back to their classrooms. 

The program works because of these features and it works because every School Board has 
passed a resolution m ak in g it a requiied part of the districts' educational experience forevcry student. 
(See resolution sample in Appendix) It works because every student has six (6) high quality, exciting 
science experiences each year. Their teachers get three (3) great inservice programs and lots of "stuflT 
to use in their own classrooms. 

The Lake School Superintendents arc convinced that this level of structure and support is 
rcquiied to make systemic change happen in elementaiy science education. 

3. Businesses, industry, parents, colleges, government and schools have collaborated in the 
programs design and operatioiu 

You cannot buy a Center for Science and Mathematics... jiot yet To make this program a 
reality for Lake and Geauga County children, a large number of dedicated people committed their 
talents, energies and resources. The Governing Boani of the Center includes all the School 
Superintendents in the County (1 1) and the PresidenU of Lakeland Community College and Lake Erie 
College. (See membership listing in Appendix) Working directly with this group is the Boaixl of 
Directors whose members are teachers, business executivei., scientists, school administrators, industry 
rcpresenutives, private foundation representatives and government agency representatives, (See 
membership listing in Appendix) The Board of Directors is re^xxmble for organizing the instruc- 
tional program and providing advice and support firom business and industry. Sub-groupsoftbe Board 
work directiy with the Science Center Staff in planning and preparing the experiences students have 
at tile Center. Specialized equipment is designed and built when it cannot be purchased. 

3 
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The Directors developed the Center's Mission Statcmeot and Plrogiam Goals: 



The mission of the Lakeland Area Censer for Science and Mathemancs is to make 
working with science and mathematics exciting and interestingfor allyoung people so 
that they will develop a life-long curiosity about the world around them. 
The center will.... 

- enhance, enrich and extend the Science and Mathematics instruction in our schools 
by providing hands-on science and math activities for the students who visit. 

- provide inservice training for area teachers and serve as a science and math resource 
censer providing teachers with supplemented materials and ideas for teaching science 
and mash in their classrooms. 

- demonstrate how science and mathematics are used in the business community 
through close cooperation with area businesses and industries. 



The goals of the Lalccland Area Center for Science 2nd Mathematics are to 

• build on children's natural curiosity and help them leam to investigate the world 
around them by using scientific processes. 

• provide ail students with hands-on science activities designed to stimulate student 
interest in science ar uathemarics early in life. 

• encourage families ; take an interest in science and mathematics education. 

• involve local businesses in science education and utilize the resources businesses 
can provide. 

• foster the development of creative thinking in conjunction with student inquiry 
and process skills required for problem solving in all areas of living. 

• provide opportimities for teachers to enliancc and enrich their knowledge of 
science and mathematics concepts and to develop creative teaching strategies. 



Mission Statement 



ProyrfliTi Goals 
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With these clear target? and the full coopcratioo of everyone it's no wonder that our fi»t year 
ofopciatioa was an unqualified success. 20,000+ studentcoot»ct$(all third graders, 6 times!) and nine 
insttvicc sessions attended by third grade teachers* (on their own dme!), resulted in strong positive 
evidence of the beginnings of exciting systemic change in elementary science education across both 
counties. In 1992-93 the program will double its impact by including both 3rd and 4th grades, and 
ultimately add 5th grade as well. 

4. The Lakeland Area Center for Science and Mathematics is a high-potential model for 
systemic change in eleooentary science education because: 

• Schools have made the Center program a required part of their science education program 
on a regular schedule (Sec Appendix). 

• ALL children participate. 

• Teachers arc provided high quality, regular, inscrvicc by college staff mcmbcn and given 
materials to use in their classrooms. 

• Center lessons arc well planned, exciting, hands-on, inquiry-based experiences for the 
students using specially designed equipment 

• Contributions by minorities and women ta science programs are routinely highlighted in 
Center presentations. 

• Business and Industry rcpresentttives and practicing scientists are involved in lesson 
planning and devslopmcnt and in securing equipment and materials, 

• Program evaluation is designed in cooperation with University faculty. 

• Facilities arc provided, at no cost, by the Vocational Board of Education, requiring no 
additional construction. 

• Applied mathematics is incorporated into each mquiry based science lesson using Ohio's 
Model Math Curriculum. 

• Vocational/Technical students assist the Center by creating much of the needed equipment 

• The Center staff has both females and males, giving all students good role naodels 
stressing that service vocations are for everyone. 
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• Real-life experienccj with science provide u excellent ilttnuuSve to higli tech and 
textbopk b«sed instructional programs, 

. Parents coa« wid, classes a, hclpen and get Wed- 00 science .«1 on the Center 
prognm. 

. Business. Industiy and Coaununity leaders have axtended a Grand Opening Celebntion 
and continue their support (See Appendix). 

• Students work as scientific teams - using Cooperative Learning strategy. 

• The inertia of - we always do it that way - has been overcoaie and we have enthusiastic 
participation by teachers in their classrooms and at inservice sessions. 

. We have fought successfidly tiuough the problem of moving ftom theory to practice 
in lesson design. 

• Professional scientists are involved in all phases of the program. 

• The Lakeland Area Center for Science and Mathematics group has an overall pUn for the 
future of the Center. (See diagram in Appendix) 

Twenty-five yeai^ ago the State of Ohio determined that Vocational Education was critical to 
our nation's future. We built a networic of vocariond/technical schools and provided programs to all 
students. Other states made similar effotts. Today, we know that we face serious challenges in 
preparing our students and citians in the areas of math and science. The Lakeland Area Center for 
Saence «Ki Mathematics, located in the Auburn Career Center Vocational School, takes advantage 

of exceUentexistingfiu:mties.vocationaVtechnical student assisunce. and ah«dy established school 
dtstnct cooperation to bring high quality, inquiry-based, science experiences to all students. 

Requiring only modest invesm>ent in personnel andequipment, a state-wide or even national 
system of science centers such as this one could be set up quickly and have immediate impact on 
science and mathematics education. 

n-e year 2000 approaches quickly. The Lake and Geauga County 3td gradet^ in the Center 
program itusyearwillenterthe 12th grade in the year 2000! n-at is why School District, Business 
IndustzyandGovetrtmentalleadershavemadetheLakelandAreaCenterfbrSdenceandM^^ 
a reality today, and that is why we urge you to consider it as a model dm can be dupUcated for aU 
children. 
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LAKELAND AREA CENTER FOR SCIENCE AND MAIUEMATICS 
GOVERNING BOARD 



Mr. P«ter Oberson, Supt. /Diractor 
Auburn Career Center 

Dr. Michael Whitacre, Supt. 
Fairport Harbor Exempted Village Schools 

Dr. Stephen Young, Supt. 
Klrtland Local Schools 

Dr. Hal Laydon, Vice President 
L2Uce Erie College 

Dr. Ralph Doty, President 
Lakeland Community College 

Mr. Stan Heffner, Supt. 
Hadison Local Schools 

Kr. Joe Le«ak, Supt. 
Mentor Exenpted Village Schools 

Dr. Fritz Overs, Supt. 
Painesville City Local Schools 

Dr. Earl Bardall, Supt. 
Painesville Twp. Local Schools 

Dr . E . E . Goodwin , Supt . 
Perry Local Schools 

Mr. David Tanski, Supt. 
Wickliffe City Schools 

Dr. Roger Lulow, Supt. 
Willoughby-Eastlake City Schools 

Dr. James Porter, Chairman 
County Board of Education 
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JLAKELANB AREA CISNTBJi IFOR SCIENCE amd MATSEMATHCB 
BOARD OF DIRECTORS 



Richaid Benz 
Science Cbainmn 
Wickliffe High School 
2255 RockefeUer Road 
Wickliffe, OH 44092 

Cheryl Brakeman 
East Ohio Gas Co. 
1717 Eastl^inth Street 
Qeveland. OH 44101 

Bob Bright 
Sciwcc Coordinator 
Mentor Schools 
6451 Center Stttct 

Will Clark, Diitctor of Education 
Willoughby-Eastlake Schools 
37047 Ridge Road 
WiUoughby, OH 44094 

Thomas Dice 

Process Dcvelcpmcat Manager 
Fasson Division of Avciy 
250 Chester Street 
Painesville, OH 44077 

Tom Diringer, Principal 
Faiiport Harding High School 
Faiiport Exempted Village Schools 
329 Vino Street 
Fairport Harbor, OH 44077 

Michelle Haag, Teacher 
Mentor Schools 
8140 Auburn Road 
PainesviUcOH 44077 



Steve MadcwciU Ass'i Direaoc 
Planning Sc Natural Recouxce Mgt 
Lake Metro Parks 
11211 Spear Road 
Concord, OH 44077 

Ellen McCalla 

Beliflowcr Elementary School 
6655 Reynolds Road 
Mentor, OH 44060 

LcJoycc Nayloc 
The Lubrizol Corpoiadon 
29400 Lakeland Blvd. 
Wickliffe, OK 44092-2293 

Phil^ Roskos 

Lakeland Community College 
7700 Clocktower Drive 
Mentor. OH 44060 

Kathy Schuller 

Educational Services Coordinator 
Qeveland Electric niuminating Co. 
P.O. Box 5000 - Room 732 
Qeveland. OH 44101 

Dr, Lewis Schupp 
Kirtland Board of Education 
10770 Chillicotbe Road 
Cbesteriand, OH 44026 



Paul Specter, Director of Education 
TheHolden Arboretum 
9500 Sperry Road 
Mentor, OH 44060 



14^ 



(Board of Directors, Cootinued) 



EdSpoodike 
Fasson DivisoQ of Aveiy 
250 Chester Street 
PainesviUe,OH 44077 

Tom Tromblcy, Program Manager 
The Allen Bradley Company 
747 Alpha Park Drive, Bldg. 3 
Highland Hgts., OH 44143 

Claire Zurbuch, Director 
Lakeland Area Science Center 
8140 Auburn Road 
PaincsviUe,OH 44077 



Dr. George Tarbuck. Assoc Supt 
Ptny Local Schools 
3961 Main Street 
Pcny,C«H 44081 

Ron Yaussy, Supervisor 
Lake County Board of Educatioa 
P.O. Box 490 
Paincsvilk, OH 44Cr77 

James H, Porter, Superintendent 
' Lake County Board of Education 
P.O. Box 490 
Painesville. OH 44077 



ERIC 



/ 
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LAEE SCHOOL SUPERI^^^ENDENTy ASSOCIATION 
LAKELAND AKEA CENTER FOR SCIENCE AND MATHEMATICS 



MSQUmON OF PARTT CTPATTON 



UKEREAS: 



WHEREAS: 



TTiir% Is no doubt, g1v«n rtc«nt •v«nts, that juptrloHty 
In sc1inc« and withiMtlcs Is critical to our nation's 
fvtuft and; 

A Ctnter for Sclonc* and Hathtaatlcs that strvos iH 
•l«i»ntary students In Lako County; has strong 1n-s«rv1ct 
prograas and r«5ourcts for taachors; provldts studints/ 
faMlHts facilitlts and guldanai for Individual rts«arch 
and txperlB«ntat1on; and features displays and «xh1b1ts 
that promote the scientific activities of Lake County 
Businesses and Industry will be a tremendous asset to 
out school children and the whole Lake County Area, and; 

As a pilot project, the Lake School Superintendents' 
Association In cooperation with the Auburn Career Center, 
LaJceland Co««unity College and the Lake County Board of 
Education plan to provide high quality, high Mtlvatlon, . 
hands-on science lessons on a reoq ]a|' basis for one grade 
level and accoe^janylng teacher In-service In a Center for 
Science and JUtheaatlcs forwt for the 1391-92 school year, 
and; 



As this Is shown to be effective the other components can 
be developed In cooperation with Lake County Businesses and 
Industry and area Foundations; 

THEREFORE BE IT RESOLVED: The Wickliffe City School District will 

participate In the pilot Center for Science and Hathe«atics 
prograa during the 1391-92 school year with students In the 
third grade experiencing a sinlM of 4 lessons at the 
Carter ar.d staff Masters receiving the In-service training 
offered In conjunction with the prograa. It Is understood 
that the program will be housed at the Auburn Career Center 
and In-service programs will be scheduled at Lakeland 
Conwnity College or at the Auburn Career Center as 
appropriate. It Is also understood that Wickllffe 
City School DistHct shall be responsible frr studwrt 

transportation to the progrM and a fee of not wre than $5.00 
per student per lesson. 

/ /r«ident /Super intindiit — (Uti " 



146 




ML-VDISON- LOCAJL SCHOOL DISTRICT 

«7A1 NO*TTvr moac ItaAO MAOiSOM. OwtO -"037 TU.13iwO»«cai«)*a».2l«« Fax at«) 



Hay 17, 1991 



Or. Jm»<a Parrer« SuparjJirandanr 

tAkm Ccuxrey 9o&rct of SducAC^on 
r. O. 50X 490 

P&iJVMvllla, Ohio 44077 

D«ar D;^. Porrar: 

I Mm wrlclA9 chia laccar zo aac:.^y you Uvac tihe MAdiaon Soaxd of SducACian 
ad9pe«d thm fallowing rvtalucian «c Lzu rvgular OMCicq an Hay 16, 1991. 

UHZKZAS th«ra La ao do\ibc, qivaa r*canc ayvnca/ ^hat 
aup*rlorit:y in acianc* aad eachMacica La cricical zo our aacion's 
futuca, and; 

HHSREAS a Cancar for Scianca and* Machamacica ebae aarvaa a ll 
alaaantary acudanca In Laka Councy; haa scroa? Ln-sorvica pro^ranc 
and rcaourcaa foe caachars; providca acudanca/famlliaa faciliciac 
ajid guidanca for Individual raaaaxch and axpariaaaca'Cion; and 
faacuraa diaplaya and axiiibica zhAZ proMOCa ^a aciancific 
airtivitiaa of LaJc« Councy Buain«aMa and Induatiry will b« a 
trwiRdoua aaaar zo our achool cbildran and zhm wtxola LaJca councy 
ATM, and; 

tlBXlUCXS a4 a piloc projacn, zhm Laka Councy Scliool 
Suparinrandanca' Aaaociacion in cooparacion vLZh zhm Auburn Cax**r 
C a ntiar, LaJceland Cooaunity collaqa and Zhm Laks Count:Y Board of 
Education plan t:o provide high quklicy/ high ooclTaclonf handa—on 
aciaooa laaaona on a rypil*^ baaia Cor ona grada lav«l and 
accoopanying caachar in-^arvrc* in a Cancar for Scianca and 
MatiMaacica fomac for cha 1991-92 achool yaar; and; 

WSZ4%£U aa Uiia ia ahotm Co b« af faccira tha othar coarpoaacca 
can b« davalopad. in cooparaclon wLCh Laka County luainaaaaa and 
lodoacry and axaa roundationa; 

TSnsrOKZ nt tX ?XSGLVTD zhm Hadlaon Local School Oiatrics 
will pamcipata in tha pilot Cantar for Scianca and Hathaaatica 
prograa during tha 1991-92 achool yaar with stud ant a in tha Uxird 
grada axpariancing a "* of 4 laaaona at tha Cantar and ataff 

■aaibara racairring tha in-«ar7ica training offarad in conjunction 
with zhM program. H-It ia undaratood that zhm prograa will ha houaad 
at zhm Auburn caraar Cani:ar and in-aarrlca prograu will ba 
achadulad at Laka land C jaMuuity Collaga or at *Uia Auburn Caraar 
Cantar aa app r op r lata . tt ia alao undarstood that tha Kadlsoo Local 
School oiarricr ahall ba raapooaibla for ttudant tranaportatioa to 
tha prograa. 

I look forward to working with you to aaka tha cantar a auccaaa. MaJta it a CXZAX 
DATl 



Sincaraly, 




Suparlntandant 



smi} ja 
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STairport ^arfaor public Schoala 
3Fairp0rt Harbor. (f)lrtii 44077 



HanMng Hl«h School Offlc* ol Sup«rtnt»ndtnt McKlnicy atmtnttry 

^ W2 Plum StrMt 

(216) 3S*-3592 (2i8) 3S4-5400 (2t6) 354-1982 

Of. Micntel 0. whitacra 
SucMnnttndtnt 



LAKE SCHOOL SUPERINTENDENTS ASSOCIATION 
LAKELAND AREA CENTER FOR SCIENCE AND MATHEMATICS 



RESOLUTION OF PAR-nCIPATION 



WHEREAS: Th«r» Is no dout3l. grvt n recent «v«nts. ttiat sup«f1orilY In sci«nc« and 

milMmatlcs Is ofttcal to our nation's future, and; 

WHEREAS: A Conttr for Scltncfl and UathtmaUcs that STfS al altaMnUry studcrKs In 

Lak* County; has strong ln-swvfc« progf anw and rtaouro— fof ttactws: 
pravfdts studams/tamOM (acttiM and guktenoa for indfvUua' rtsaaich and 
axp«fini«ntatiofi: and ftatum dtsplxys and txhibte Uiat pcotnof « tht adtntiric 
actMU«so(UM County 8usinMs«s and industry wMtM a tnmandousasMt 
(0 our school cMdrvn and th« wtioto Laka Courty aFM. and: 

WHEREAS: As a pOot proftct. th« Laks Sctiool Sup«rln(«nd*ntC Atioct^ton in Goop«f3tion 

w*h ttw Auburn Camr Cantar. Lakatmj ConwnunCy Coll«o« and th« Ukn 
County Board of Education pian to pravid* high quaky, high motivation hands-on 
sdanca Itssona on a noiiac basis for on« grada Itvat and accompanying 
taacntrirvsarvtot inaCanttrlorSdancaandkMhamaiicafomiatlortht 
1991 -92 school yaar. and: 

WHEREAS: As tNs is Shown to bs aflsctlva. tha othar oompontnts can tM davsfopsd in 

coopafatton with Laka County Bustnattaa and Industry and araa Fbundations: 

THEREFORE BE ft RESOLVED: Tha Faifport Hartjor Exaniptad Vilaga School Otstrlct w« partidpata 

tha piot Cantar for Sdanca and Mathtmatics progrzni during ttia 19S1-92 school 
yaar wth sludarts In tha third ^rada axparftndng a numnvni o< tour (4) iassons 
at tha Cantar and staff nwrtMfs racatving tha in-s«fvica training Qffarad in 
contuncflonvirMithapR}7iim. n la undantood thai tha pro-am wfl ba houaad 
al tha Aubun Caraar Cartar and irvseMca program* wtt tM achaduiad at 
Ukatand Comnunty Ccitga or al ttw Autxvn Caraar Cantar aa appcoprfata. 
11 is aiso ufKMood thai tha Fairpoft Hartxx Extnptad VBag* School District 
shal ba rasponsOia for studtnt transportation to tha piogram and a Isa of not 
inora than $&00 par afejdart par iaaaon. 



lo«a rr^nc o.c. SuprtnctBd«c d«. 
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LAKE SCHOOL SUPERlNTB^DBrTS* ASSOCIATION 
LAKH-ANO AREA CBiTER f=OR SCIENCE AND MATHBAATICS 



RgsoLirnniM of PAPrnciPATiON 

WHiBHEAS: There is no doubt, given recent events, that 

superiority in science and mathematics is critical 
to our nation's future, and; 

WHEREAS: A Canter for Science and Mathematics that serves 

all elementary students in Lake County; has strong 
in-service programs and resources for teachers; 
provides studentsyfamilies facilities and guidance 
for individual research and experimentation; and 
features displays and exhibits that promote the 
scientific activities of Lake County Businesses and 
Industry will be a tremendous asset to our school 
chikJren and the whole Lake County Area, and; 

WHB^EAS; As a pilot project, the Lake School Superintendents' 

Association in cooperation with Lakeland 
Community College and the Lake County Board of 
Education plan to provide high quality, high 
motivation, hands-on science lessons on a regular 
basis for one grade level and accompanying teacher 
in-service in a Center for Science and Mathematics 
format for the 1991-92 school year, and; 

WHEREAS; As this is shown to be effective the other 

components can be developi'd in cooperation with 
Lake County Businesses and Industry and area 
Foundations; 



THEREFORE BE IT RESOLVED: Tne Aubum Vocational School District 
will cooperate in the pilot Center for Science and 
Mathematics program during 1991-92 school year 
by housing the prcgram at the Aubum Career Center 
and providing housing related services. 




Date 




Superintendent 
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T flkfland Area SoeTice Center 



PROJECT GOAU Th« MabCshment of a kxai area 
Sdcnca Camtr ta tnhanca. srolcii and oxxend tfic 
Sctnct and Mam insaruc^ in our schcois by providng 
Hands-on Sccnca AcivTtias for visfting saxfants and 
tascfttfs frcm sc^.oals mrougftcut Laka County. 



FOCUS: A regular scfraduJ* 
of elementary da$s visitatfons 
tar all pub&c schools in the 
Lake County Area. 



FOCUS: A r«acii«r Training 
Cantar providing workshops in 

Scanoa. Mam and 
Tachnotegy fortaacJrafs from 
mnsugncut LaKa County. 



FOCUS: AScfenca 
nesounza Matcnais Cantar 
and Ubrary accassbtata 
ail cfassnxjm taad:af3 
t^^ct;ghout Laka County. 



FOCUS: A Proiaa Ladoratary 
for long ttrrn* irrvtsSgarions 
and prajacs by studants (and 

taadws) from ttiroughout 
Laka County. 



PROPOSED: 

A UcSX^ witti at laas: four tfarsreom/ 
latoraxcr/ anas, a tobby/<^iay ana, a 
'tong^irm* prejtc araa. and a rtsourca- 
maianals storaga and [tt;aiy araa. 

A staif to inciucif a fuU-^imii dreoorf 
insaftjcsr. a fulHfmc sacvtajy, and sav«ral 
pan^t-tima ttac^ars. 

Equipmant. programs and matanals which, 
altncugn nttdad tor providing quaSty 
scianca aducatfon in ttic dacada of ma 

I390's and baycnd, '*cuid b« "ccs: 
protTjfartiva* for individual school dsrcs. 



1 



150 

3«a^>l« School Schedule 



Lak«tand Atm Cflntar for Scianca and MathMnttlca • Grad« 3 • Visit #1 



Data 


Visitation Tlm«* 


District 


Scnool 


Teacttcr 


fl / 1 f /fl 1 


9:00 - 

10:30 • 
12:00 • 


10:00 
11:30 
1:00 


Uantor 
Uantor 
Mantor 


■allflowar 
Ballflowor 
■ allflowar 


UcCalla 

Borac 

Carapak 


9/^7/91 


9:00 - 
11:00 - 
ins - 


10:00 
12:00 

zns 


Uantor 
llcntor 


Ba (If lowar 
Brantmoor 
Brantmoor 


Tru a s 0 

Splnailo 

Ulnadao 


9/1 9/9 1 


9:00 - 
10:30 - 
12:00 - 


10:00 
11:30 
1:00 


Uantor 
Uantor 
Uantor 


Qaiilald 
Qarflald 
Gaiilcid 


Bannat 

Ballomo 

Simmons 


9/1 9/91 


9:30 • 
11:00 - 
1:1S - 


10:30 
12:00 
2:15 


Uantor 
Uantor 
Uantor 


Headlands 
Haadlands 
Headlands 


Tannanbaum 

Bloch 

Howard 2-3 split 


# / 2 3 / 9 1 


9:30 • 
11:00 - 
1:15 - 


10:30 
12:00 
2:15 


Uantor 
Uantor 
Uantor 


Hopkins 
Hopkins 
Cantar Straat 


Pular 

Chappal 

Lannon 


9/24/9 1 


9:30 • 
11330 - 
ins - 


10:30 
12:00 
2:1 S 


Utntor 
Uantor 
Uantor 


Hopkins 
Hopkins 
Cantar Straat 


Parkar 

May 2-3 split 
Richards 


9 / 2 S / 9 1 


9:30 • 
11:00 • 

ins - 


10:30 
12:00 
2:15 


Uantor 
Uantor 
Uantor 


Fairfax 
Fairfax 
Fairfax 


Wyar 
Plaacla 

Podofll 


9/20/91 


9:30 • 

11:00 - 
1:00 • 


10:30 
12,-00 
2,-00 


Uantor 
Uantor 
Uantor 


Laka 
Laka 
Laka 


Berthoid 

Kehres 

Yodar 


9/30/91 


9:00 • 
10:30 - 
1rf)0 • 


10:00 
11:30 
2:00 


Fair port 

Uantor 

Uantor 


Mcivintay 

Uorton 

Morton 


Haarn 

Uuahlhauaar 
Qarria 


10/1/91 


9:30 - 
UrtJO ' 

ins - 


10:30 
12:00 
2:15 


Uantor 
Uantor 
Uantor 


Orchard Hollow 
Orchard Hollow 
Orchard Hollow 


Borcaa 
Camay 
Sankal 


1 0/2/91 


9:00 • 
10:30 - 
12,-00 • 


10:00 
11:30 
1:00 


Uantor 
Uantor 
Mantor 


Raynolds 
Raynolds 
Raynolda 


King 

Uoorhaad 
Vatrano 


1 0/3/91 


9:40 • 

iino . 

1:30 - 


10:40 

• i2no 

2r30 


Uantor 
Uantor 
Uantor 


Rica 
Rica 
Rl«a 


Ftatchar 
Fogarty 
Singh 



* Tranapomtlon will ba providad by Parry Schoole. Expect tha bue to arrlva 
at your building approilmataly 20-30 minutaa balora aach scheduled visitation. 
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Statement before the 
Committee on Government Affairs 
United States Senate 

Field Hearing on Mathematics and Science Education Reform 
Cleveland, Ohio 
July 7, 1992 

Honorable Chairman Glenn and committee members. My name is 
Michael Salkind. I am President of the Ohio Aeroopace Institute which is a 
private, non-profit consortium of 9 Universities, 2 Federal laboratories, 
and several dozen companies. Our mission is to facilitate collaboration 
among these three sectors in graduate and continuing education, research, 
and technology transfer. 

Although our mission focuses primarily on graduate engineering 
education and research, through the Ohio Space Grant Consortium, we also 
have a major effort in encouraging more Americans, from kindergartners 
through college students, to pursue science and math education, with 
special emphasis on encouraging more women and minorities. In this, we 
support the President's AMERICA 2000 education strategy. 

The collaborative efforts of OAI are built around the two 
outstanding Federal Aerospace Laboratories in Ohio - NASA Lewis 
Research Center In Cleveland and Wright Patterson Air Force Base in 
Dayton. Both facilities act as magnets to attract visiting faculty, 
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students, and industry collaborators to work with each other, have access 
to world class experimental and computational facilities, and work on 
cutting edge, real world programs. In this way, graduate students 
experience an enriched education, by being exposed to industry and 
government perspectives. 

Collaborative activities in OAl are conducted within Focus Groups. 
These are networks of colleagues from the three sectors who develop a 
common strategy in both research and education. They conduct research, 
develop courses, and conduct conferences, seminars, and workshops to 
advance the state of knowledge in their areas of expertise. There are 13 
such focus groups in diverse technology areas such as advanced materials, 
propulsion, power, computer simulation, dynamic systems and control, 
visualization, and aircraft icing. Through direct industry participation, 
these Focus Groups bring a market perspective to the research agenda. In 
this way, technology can more expeditiously be used to impact economic 
development. 

To encourage more Americans to pursue degrees in engineering and 
science, the Ohio Space Grant Consortium, managed by OAl, has awarded 
more than $1.8 million in the past 3 years to 52 graduate and 78 
undergraduate students. The funding has been provided by the NASA Space 

2 
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Grant College and Fellowship Program and NASA Lewis Research Center 
with matching funds from the State of Ohio and Industry. 

With me today is Renee Kent who is the recipient of a NASA Space 
Grant/OAI fellowship. She is a Doctoral student in the Materials 
Engineering Department at the University of Dayton, one of the OAI 
member universities. She expects to receive her PhD in August, 1992 and 

f has been in residence at OAI for the past two years. She has been 

conducting her thesis research in the Structures Division of the NASA 
Lewis Research Center. The focus of her research has been the 
development and implementation of a new method for determining 
mechanical properties of new fiber materials. These new high strength 
materials are being developed for high performance, high temperature 
structural applications in programs such as the National AeroSpace Plane 
(NASP) and future high performance turbine engines. Her experience here 
has also brought her In contact with industry collaborators and 
considerably broadened her educational experience. Renee Kent observed 
that her educational experience was characterized by many teachers and 
mentors who found great excitement in their own scientific endeavors as 
well as in the development of young people. She felt that when learning 

4 and discovery were introduced in an exciting and interesting way, she and 

3 



154 



her fellow students learned successfully. 

If we are to attriact more young Americans, such as Renee Kent, to 
pursue technical careers and graduate education, we must ensure that 
more young people are motivated to study mathematics and sciences in the 
primary and secondary grades. To this end, we established the Ohio Space 
Grant Consortium Education Pipeline Committee which includes members 
from primary and secondary education, Universities, Federal laboratories, 
and industry. They conduct programs for teachers and students in 
kindergarten through graduate school with special emphasis on female and 
minority students. Attached is a summary of some of the outreach 
programs. Because OAI is a network of engineering and science 
practitioners, it serves as a reservoir of volunteers to work v/ith teachers 
and students. The Ohio Space Grant Consortium is planning to develop this 
network of volunteers and link them with local school systems. 

One of these activities has been a series of workshops for 
elementary school teachers to introduce the World In Motion (WIM) 
program developed by the Society of Automotive Engineers (SAE). This 
program, developed by a national team of educators and practicing 
engineers, uses mobility technology (e.g., small cars and boats) for 
learning basic principles of physical sciences and mathematics. In 
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addition to the teacher workshops, practicing engineers and engineering 
graduate students are made available to assist teachers in and out of their 
classroom. 

With me today is Mrs. Sue Zepp, a third grade teacher in the 
Woodridge Elementary School in Akron. Mrs. Zepp has used the World In 
Motion Program in her class with exciting results. She used it in a reading 
module, rather than a math or science module, and found it could fit into 
anything. She felt it was the kind of hands-on, cross-disciplinary, 
cooperative educational experience that Is being encouraged by education 
experts and emphasized in the American Association for the Advancement 
of Science's Project 2061. She was excited because while traditional 
abstract math modules have little meaning for her students, they learned 
advanced mathematics skills and used their calculators in order to 
determine averages and trends in their World In Motion experiments. In 
letters from this year's third graders to next year's third graders, her 
students mentioned the World In Motion experience with great enthusiasm. 
Another program we conducted involved bringing 150 Girl Scouts to the 
Cleveland Children's Museum on three successive weekends for programs 
using the museum's hands-on Water, Bridges, and Time exhibits. The 
program was conducted in conjunction with the Society for Women 
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Engineers and adult women practicing engineers served as role models for 
the 6 to 10 year old girls. We need more such programs to counter the 
societal stereotypes that discourage women and minorities from pursuing 
mathematics and science. 

From our experience, 1 would recommend that the Federal 
Government consider the following in the goal to improve the education of 
American students in mathematics and science. We have a cadre of 
practicing scientist and engineers in industry, universities, and Federal 
laboratories who are competent and comfortable in math and science. If 
we can harness that talent pool to assist teachers and students in our 
primary and secondary schools, we can make significant improvements. 

American professional technical societies, through programs such as 
World In Motion and MathCounts, are helping bring this army of volunteers 
to focus on our schools, but they need help. They need funding to provide 
the staff efforts to support such programs and the data base management 
to couple a dispersed army of volunteers with local schools. 

Such services must be organized on a local or regional basis because 
our school systems are local. We need to help stimulate the creation of 
such a local or regional infrastructure. The National Science Foundation's 
Statewide Systemic Initiative, which in Ohio is called Project Discovery, 
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has the potential to help create such an infrastructure. We need to build 
new regional resource centers. And we must find ways of integrating the 
many existing support programs into these regional resource centers so 
that our schools can connect to these resources more readily. 

There are currently many diverse programs for coupling volunteers 
with local schools. NASA Lewis Research Center in Cleveland has a 
wonderful educational resource center for teachers. They also have many 
employees participating in volunteer programs with local schools such as 
their program with East Technical High School and the local Physics 
Alliance. Wright-Patterson Air Force Base in Dayton has similar programs 
for coupling employees with local public schools. Our universities also 
have many programs to couple faculty and student volunteers to local 
schools. Private companies participate in a broad range of efforts 
including adopt-a-school progrt.ms. Several years ago, a local agency 
cataloged such programs in northeast Ohio and the result was a rather 
thick book. Both the schools and would-be volunteers are overwhelmed by 
the number of such efforts, which makes it more difficult to channel 
specific capabilities to specific needs. We need well staffed regional 
resource centers to maintain current data bases of such capabilities and 
expeditiously bring capabilities toge her with needs. This is no small 

7 
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challenge and current programs are not adequate to address these needs. 

The Federal Government can also help by supporting consortia to help 
bring together resources for collaboration. We need to promote 
collaboration in both education and research. The NASA Space Grant 
College and Fellowship Program, with consortia in all 50 states, Ine 
District of Columbia, and Puerto Rico, is a major national program with 
specific mission responsibility for kindergarten through graduate school 
education in engineering, math and science. It is an excellent vehicle for 
affecting change. 

I would recommend that the Federal Government investment could be 
most effective if focused as matching funds for consortia demonstrating 
the ability to attract private sector (and state or municipal) funding. I 
vyould also strongly recommend tax incentives for industry investment in 
education and research, and especially for collaborative activities through 
consortia. These programs could be especially effective if they provide 
incentives for coupling private sector efforts with Federal laboratories 
through consortia. 
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In summary, 1 would recommend that we: 

Strengthen the coupling of industry, Federal laboratories, and 
university engineers and scientists to our educational 
enterprise through targeted programs, consortia, and tax 
incentives. 

Support innovative educational programs, such as SAE's World 
In Motion, that provide exciting, engaging, hands-on modules to 
school teachers and volunteers to heip teachers implement 
them. 

Develop regional resource centers to maintain innovative 
mathematics and science programs and a staff to help schools 
select and implement such programs. 
Thank you for inviting us to participate. My colleagues and I would 
be happy to answer any questions. 
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Ohio Space Grant Consortimn Pipgllng Prngramft- 

•Bridges, Water and Time (4/27/91; 5/4/91; 5/11/91) 

This program was Co-Sponsored by the Society of Women 
Engineers, the Qeveland Children's Museum and the Ohio Space 
Grant Consortium for the Lake Erie Girl Scouts. 150 girls in grades 
1-5 attended as well as 20 Mentors and Administrators. The 
primary objective for the program was to increase awareness/ 
provide motivation for science, math, and technology. 

•Highland High School Career Day (1/14/91) 

This program was a career day, Diane M. Swec of NASA Lewis 
Research Center represented the Ohio Space Grant Consortium. 
The panel consisted of five women, representing the following 
professions: chemical engineer, electrical engineer, nursing 
supervisor, veterinarian and architect The panelists discussed the 
rewards, obstacles and opportunities in the scientific fields. They 
fielded questions from students, and discussed their careers, 
education and experience. 21 girls grades 9-12 attended and 3 
teachers 

•Physics Alliance (2/5/92) 

Sheila Bailey of NASA Lewis Research Center represents the Ohio 
Space Grant Consortium and NASA at the meetings of the Physics 
Alliance. An Academic Alliance is a model of professional 
collaboration developed by Qaire Gaudiani, who is now president 
of Connecticut College. The American Association for High 
Education's National Project in Suppprt of Academic Alliances aims 
to iiistitutionalize the Academic AiJ lances concept so that 
participation is an integral part of the Professional Life of School 
and college faculty. The local Physics Alliance provides excellent 
networking opportunities among teachers (high school and college) 
and professional physicists and mathematicians. (Current 
attendance: 15 persons) 

•Space Simulation at University Schools (1/21/92) 

Twenty-one students (grades 4-8) from Berea City Schools took a 
one-day field trip to the University School in Shaker Heights, Ohio. 
All of the students had an opportunity to fly s simulated shuttle 
orbital mission. The students performed real tasks in the shuttle 
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simulated, used the controls on the flight deck and working in a 
position at mission control. This program was coordinated by Lois 
Kostenbader of the Talented and Gifted Program (TAG) in Berea 
City Schools. 

•The LEGO Dacta Workshop (11/1/91) 

This workshop was presented for 17 teachers and program 
administrators of K-12 science and math programs so that they 
could become av^are of the many valuable aspects of the LEGO 
materials for instruction. By building the LEGO models, students 
develop their construction, numeric, graphing and problem solving 
skills. With the LEGO TC logo system, students can use the 
computer to program various models to effect change or 
movement 

•WINGES-Upwaid Bound (10/11/91-10/12/91) 

WINGES (Women in Graduate Engineering Studies) was formed in 
1990 at the University of Dayton to provide a support network for 
\/omen in graduate engineering studies. WINGES recruits women 
engineers to pursue advanced degrees and focuses on retaining 
them while they are in graduate school. The goals of WINGES is to 
increase the number of women engineers entering graduate school. 
The purpose of the October 11-12, 1991 sendnar was to help women 
explore graduate engineering opportunities in Ohio. At the 
seminar, women learned how to "get started" in a graduate 
program and discovered ways to locate funding such as 
fellowships and assislantshipj. 68 women attended. 

•World in Motion-Canton aty Schools (12/14/91; 5/21/92) 

A World in Motion (WIM), a unique program sponsored by the 
Society of Automotive Engineers (SA£), brings engineers into the 
dassrcom to serve as teaching assistants, role naodels, and mentors. 
In our program, engineers, as well as, engineering students from 
the University of Akron served as teaching assistants. WIM is part 
of SAI£'s Vision 2000, a program designed to assure a skilled 
engineering and technical workforce for the year 2000 and beyond. 
Specifically designed for grades i \ a WIM utilizes mobility 
technology as an impetus for I' \-ng basic physical science 
principles. The program was ^evelo^/€d by a national team of 
educators and practicing enginv.ers. OSGC has run a series of 
workshops for teachers in the Canton School System. The goal of 
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this program is to effect change and expand/ enhance teaching 
methods for science, math and technology subjects. 20 teachers 
have been involved in this process. 

•Launch-O-Rockct Program-Streelsboro City Schools (5/27/92) 

On Wednesday, May 27, 1992 from 4:00-530 p.m. students from 
Streetsboro Middle School presented a Rocket Launch 
Demonstration at the School. 

Over the past six weeks, sixty-one (61) 4th, 5th, 6th and 7th grade 
students have been studying the principles of rocket science and 
learning how to build a rocket. The program co-sponsored by the 
Ohio Space Grant Consortium and the Jennings Foundation was 
directed by Mr. Edward Arida, Teacher of the Gifted and Talented 
in the Streetsboro School System^ 

By way of theory and through direct application, students learned 
about Newton's laws of motion; chemical reactions involved in 
solid propellant engines; electricity as applied to engine ignitions; 
basic principles of aerodynamics; use of trigonometry in tracking 
and altitude determination; and safety precautions for the building 
and launching of their rockets. Each student built a rocket, and 
worked as member of a team to launch, track and recover their 
rockets. 

Students invited their parents, school principles and 
administrators, and representatives from the Ohio Space Grant 
Consortium to attend the event 
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Mr. Chairman, mcmbcxs of the oommittcc, frieods and colleagues. My ozmc is 
Elizabeth Obirt. Since 1987 1 have been a sdcncc teacher at DuWinHi{h School, Dublin- 
Ohio. Prior to that I taujht for 22 yens in Indiana, Germany and Ohio. As a cliiiroom 
teacher — on the front line of education — I ain particularly pleased to accq>t your invitation to 
appear before you today to discuas the B-WISER Institute, a summer icicncc camp and follow- 
oa pzogiam which empowers young women to achieve in science. 

'liA miwion of The Ohio Academy of Science, a non-profit ortaniiation of those 
intercited in ideoce and technology, is to empower curiosity, discovery and innovation by 
stimulating interest in the sciences and technolo^, promoting and supporting research, 
improving acience educadon, diaseminating ^dentine knowledge, and recognizing aod 
puolidTing high achievement in attaining these objectives. Through its Junior Academy, 
Senior Academy and Central Office, The Ohio Academy of Science provides support activities 
runs annual meetings and science fairs, and publishes a journal and newsletter that rtport ' 
developments in science, CDginccring, technology and education. 

In a special report entitled "Minorities in Sctence" in the April 15, 1991 issue of 
Chemical <ft Engineering News, Jos^h G, Danck of the National Science Foundation wrote, 
have created artificial situations in which there are no alternative pathways to successful 
careers except for children to do well in a very short window thit begins at the seventh grade. 
To kcq) up, science will have to attract more minorities and female students." 

The B-WISER Institute is a creative and effisctive response to tlicse issues. 

What is The B-WISER Institute? - The Buckeye Vtomen in Science, Engineering and 
Research Institute? 

The B-WISER Institute, ia an educational partnership of Tho Ohio Academy of Science, 
WISEMCO - The Vifomen in Science, Engineering an J Mathematics Consortium of Ohio and 
The College of Wx>ster. This year long program consists of the B-WISER summer science 
camp at The College of Wxjster for 7th grade female students and a follow-on research 
inticrnship for students under the supervision of professional women in science in colleges and 
universities, government and industry. This program is supported in part by a grant to The 
College of Vfcostcr from The Ohio Board of Regents from funds available under the 
Eisenhower Sdeace and Mathematics Education Act. 

The purpose of the B-WISER Institute is to enhance the interest of 100 seventh grade 
^Is in physics, chemistry, biology, geological sciences, computer science and math. The 
mstitute consists of three activities: (1) a summer B-WISER camp at The College of \Vbosl!x, 
(2) a year long internship for each of the 100 research interns with the EXEMPLARS who are 
women in science identified by The Ohio Academy of Science, and (3) a career workshop for 
the 100 research interns, their parents and their supervising EXEMPLARS. 

This program builds on efforts of an existing partnership between The College of 
WDOstcr and The Ohio Academy of Science for B-WISER, the Buckeye W?men in Science, 
Engineering and Research Camp held on June 9-14, 1991. The camp is a team taught, hands- 
on, residential experience using the well equipped dassrtxwns and facilities of The College of 
\VbosteL Most of the 18 faculty members at the camp are pre-coUege teachers well known in 
Ohio for their ability to affect student attimdes and learning in science and mathematics. 
Moreover, the B-WISER Institute taps the talents of nearly 100 of the over 250 EXEMPLARS 
who arc volunteer women in science, engineering and mathematics for The Ohio Academy of 
Science. 

The research interns young women entering 8th grade in the Fall of 1992 (seventh 
graders during the school year 1991-1992) - will be approximately 21-22 years old and ready 
to enter the workforce or graduate school by the year 2000. Therefore, it is very important 
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that wc begin tnining our youn^ women now for full ptrtidpaxion in mathrmitin and ideooe 
to tvett the piedlcteJ future sbMtage of tilenL 

The goals of the B->VISBK. Institute aret 

1. Tb develop student content knowledge in ipediic sciences and math. 

2 lb develop ttudcat sldlls in the process of scientific investigation and rcicaich 
methods including idecting t research topic, devdpping testable bypotheics, devising tests and 
ooUecting data, and drawing concluiions. 

3. lb enhanoe student awareness of career possibilities and requisite qualifications for 
caieers in the scientific disciplines. 

4. lb generate cnthuriasm for sdence and a sense of participadon in scientific 
discovery. 

5. 'lb 6icilitate student assessment of potential skilb and abilities for science caieers. 

6. Tb place 100 young women research interns, with professional women 
EXEMPLARS , so that the research intern may work on a science project with the role 
model/mentor throughout the 1992-1993 school year. 

7. lb enable the research intern to present her project for judging at local, district and 
state science days at the end of the year-long scientific experiences with the EXEMPLAR. 

8. lb hold a one day career conference in the Fall of 1992 with Tcacarch interns, 
counselors, financial aid experts and 

college admission officers from Ohio colleges and universities. 

9. lb prroare three Early Akrt Tip Sheets lb Careers. in Sdence, Engineering, and 
Mothexnotics on tne topic of admissions testing, scholarshij)s available, and youth science 
opportunities such as The American Junior Academy of Science, the >Afc4tinghousc Science 
l^ent Search and the International Science & Enftliveesing Fair. 

Anticipated Outcomes 

As a result of participating in this year-long Buckeye W)men In Science Engineering 
and Research Institute, the research interns will do the following. 

1. Include additional sdence and mathematics in their choices for high school classes. 

2. Continue doing scientific research during high school, cither wilh tiie EXEMPLAR 
role model, or with anoti^ scientist. 

3. Present her science project forjudging at local, district, and state science days. 

4. Be able to know where to apply for research funds, and then receive them. 



5. Be more knowledgeable about scientific careers and the ways in which to access 

them. 

6. Be very aware of the many opportunities in The Ohio Junior Academy of Science; 
The Junior Science and Humanities Symposium; The Ohio Academy of Science Annual 
Meeting; and The International Science and Engineering Fair. - 

7. Plan for a career in science, engineering or mathematics when she enters college. 
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The B-WISER Inititute will build on tn existing partncrAip ind cxteod the canqdna 
experience into a year-long xtxaxch internship thnxjgh me co ragcmait of EXEMPLARS of 
The Ohio Academy of Science. The 250 cuirendy »cth« KXfi&lJ^ rwrw^ 
140 cooperating employers including such well known companies a Adria laboatoacs, 
American Electric Power Service Corporation, Ashland Chemical, BFGoodiich Company 
BatteUe Memorial Institute, BP America, Chemical Abstracts Service, Columbia Gas of cJiiio, 
Dow Chemical USA, DuBois Chemicals Inc, EI Dupont de Ncmoars & Co. Inc., Fcno 
Corporation, NASA Lewis Research Center, Ohio Power Company. Procter & Gamble, Rou 
Laboiitories, Scott Feizer Company, Soflbch Inc., The General Hcctric Company, The 
Kroger Company, The Hmkcn Company, Thlcdo Edison, United M^honc Company of 
Ohio, Wtttinghouse Materials Company, and Whirlpool Cocporation. 

At the 1992 B-WISBR Camp at The College of Wwster. tibere were 100 students from 
more than 72 schools in 36 of Ohio's 88 counties. Urban, rural, public axKl non-public tchooli 
were well r^iesented as shown on the attached list of participants. 

The staff for the B-WISER Institute consists of Dr. Tbd Williams, Project Direuor for 
The College of Woostcr; Mr. Lynn E. Hfncr, Assistant Project Director for The Ohio 
Academy of Science; Elizabeth Obara, B-WISER Camp Director, Dr. Lois A, Cook, B- 
WISER Camp Assistant Director, and Dr. Nadine K. Hinton, Evaluation Consultant. 

Mr. Chairman, although my remarks today have focused specifically on the B- WISER 
Institute, I respectfully request on behalf of The Ohio Academy of Science that you leave the 
record of this hearing open until July 10, 1992 lo enable the Academy to submit additional 
wntten testimony relative to tiie questions oonceming systemic change in education. 

Although more detail will be submitted in tiie additional written testimony, t do want to 
point out, now, a specific change in Federal law which could facilitate the creation of many 
mc^ jjrograms like The B-WTSER Institolc. One of Oie problems with the legisUtion which 
authorizes the Eisenhower program is the bias against not-for-profit organizat&js like science 
academies, science centers and museums and other community based organizations. At tiiis 
time the Academy cannot receive funds directiy from the Eisenhower program; we are forced 
to use academic institutions as fronts for proposals. This is a disincenttve to creativity and 
innovation in program design and administration. It impedes the proposal development process, 
puts up barriers to inter-institutional cooperation and imposes additional administrative costs on 
an ahtady overburdened system. The Academy feels that the competition for Federal grants 
should be wide open - the best ideas and programs should be funded without a built in 
administrative filter. 



In conclusion. The Academy feels that the B-WISER Instimte empowers voung women 
to achieve in science. In his book entitled The Sezt of Success, Wynn Davis writes, •Powcr 
comes from knowing how to do something. People with power are people v^ho know how to 
get things done. And sometimes knowing how to do something is vutually the same thing as 
havmg done it. So when we educate ourselves, we build power to accomplish our goals." 

The B-WISER Institute will help young women achieve their goals in life. 

The B-WISER Institute is an empowering experience. 



Tlunk you for the opportunity to testify today before your committee. I will be pleased 
to respond to your questions concerning the B-WISER Instimte. 

Attachment: List of 1992 B-WISER Campers 



Prepared by L. E, Elfher; July 2, 1992 
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fi-iaSXR ZnSTXlVXX PAKCZCXPAWTSI 
Buok*y« WoMt) in tcl«nG«, Kogiiwrilng 6 MMMurob Guv 
Th« Ohio A6*4My Of fel«nc« at Th« calljtqm of f*ooait*r, jum 14-20, 



CAAtOO 

Carroll 
rhaqrio Fftll* 

Chagrin Falls 
Chill Icotha 
ChlXllcot:ha 
Cincinnati 

Cincinnati 

CLl4ul4iiJ«iLi 

Clevdlandi Kti* 

Ooluobua 

OOluflbua 

OoXuBbua 

Ooluabua 

Ooahoctort 

Dayton 

Daytoo 

DubliA 

yay^tta 
yayvtt* 

rindlay 

oarr«ttarilla 

oarr«tt*TiXl« 

Orandriaw Hsighta 

Grove City . 

Badaon 

Xro&ton 

Laooast«r 

X.Anca«t«r 

lAnoajit*r 

LabaAoo 



iookland 

lookland 

IiOui»rllI« 

Kanafiald 

tUnafi«ld 

KanofUld 

MaxufiaXd 

KartiAi Parry 

Martins Farry 

KaaailloA 

Kaasillon 

KMsUlon 

MajiiiUon 



Klddlaflald 
KixMrra 
XiJvarva 
llooro«rrilla 



•CHOOC. 

Asalia H> 

fit* John CS 

fit. John 15 

Roaha KC 

B«Kl«y KS 

8t. Joiapb X6 

K«adowbroo)c K8 

HaadoviMTook MS 

Bart ford J6 

Plaaiant Viaw IS 

BlooB-OArroll Js 

St. Joan of Are IS 

St. Joan of Arc IS 

St. J^oan of Arc Z9 

Bishop Plagat ES 

Biihop Plagat 15 

cincinflati country Day school 

Lockland JS 

OuusuiL CvuuLljt C^Ar Cwhwwl 
St. liOuil E3 
clintonvilla Acada«y 
Dominion MS 

Fraoklta Altacnatlva as 

St. Joiaph Montaiiori S8 

Coahootoo BS 

PftirrUw MS 

Pracioua Biocd xs 

John salla MS 

OorhaA Fay«tt« KS 

Corhaa Fayatta HS 

Qlan^raod J5 

JaMa A. Qarf itld KS 

Jama A. OarfUld HS 

Crandvim Baighti MS 

our Lidy of ParpatuaX Kalp 

Rudioa HS 

IrontoQ JS 

Falrf laid Udlon JS 

Fair fluid DAlon JS 

rairfiald Dnion JS 

Barry JS 

6t. Cbarlaa BS 

St. Obarlaa mu 

Lockland KS 

Lookliod KS 

LouiaYlXla MS 

Kadiaon JS 

Ontario MS 

ootarlo KS 

Ontario MS 

St. Kary Cantral 

St. Kary Cantral 

Pf aiffar MS 

Pfaif f ar HS 

Pfaiffar KS 

Pfaiffar KS 

OataKay MS 

Cardinal KS 

Kacan KS 

Huian KS 

■t* JOMph ES 



sabrina J«aa Booblar 
. Jaolyn M. Zanalto 
Xmthr AAA* svarts 
Aoialiad L. Xirkpatrick 
AalMooa IlaAa Bodttar 
trici Aim Hohra 
thaaao« lMa« Harbaiiab 
Aliaon X* ffaalba 
Kriitaa Lorraiaa Bayleck 
Tina Kay Prottdfoot 
Xlisabatb Sllan ItMd 
Liaa Vicola Farion 
Sicola N. XopOKMraki 
Jodi Anna Sally 
aballa YaciMtin Kra«wr 
Karina Ada waitra 
Saita Da 

Tara Itanaa olaaanti 

KicbA*! Km •loL£*XL«A' 
Any Xliaabath Rorrat 
Swily Xlixabath Prya 
Kvlinda L. Bindar 
AXyiia Aanaa Bayaa 
laabal Fay Folay 
Brlca J. Talbot 
carria Ann Ijialay 
Alicia Maria Oangbarty 
ftaily Bath Bwartxlaadar 
Ma^an Daniaa Matcalf 
ra lioia Jofla Konxiogatar 
Doaialli Vaana Ooban 
lUtia Xadalaiaa Clyda 
carria Ana Ssabaga 
AdrianzM Jaaa Vaddall 
ZJlia catbariiM Schaidt 
Haathar Lyaoatta Boll 
Alicia DaaUlla Baitli 
Vandy Lynn Xallar 
Mary H. Pool 

Luoratia Daim Wildamath 
Xrin Maria Tkaticbaaka 
AAgaXa Maria Clay 
Cluriitina B. I#aaia 
Brigid Xathlaaa ICxvia 
Kriitia Any L«Sar 
Kata laary Xogara 
Malisia voal Waltar 
XrlA Ann Blttaaa 
Haathar Maria Tiavarla 
Shauaa Kaaaa* Vilaoa 
Kllaa Maria VicAalaoo 
Jaaoifar 1. SfcJiMt 
Xailr Xlixabath Beach 
Jaaalfar C. Liaiaar 
Crystal Lyaa Pattaraon 
Laoay Maria Shai^ 
oorynn Saa «illlaghaa 
Patricia Aaa Kurd 
Mahaoca D. Saglaad 
Micballa AaaioJr Morton 
Sabrina Aaa Ckaadlar 
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llacktty« Hommn la f ci««M*« Xn^ioMring ft MMareh Cup 
Thm Ohio AcMiMy o£ ScUiio* at Tb* OoU«g* of «eo«t«r, 

CZTT 



Ht,.aLlmw6 
Mt. OUaad 
Mt« V«enon 
ottevilL* 

>MblM 

JUiynoldAburg 

3«ynol<S«buxg 

JtittMn 

1U>««focd 

South Charlaatoo 

•priogflsld 
•pringfield 
spring f laid 
Sprlngflsld 
SpviAgfUld 

5t»Ub«ftTill« 

syXvmaU 

tipp City 

Tipp Oity 

Toltdo 

Tol«de 

Toledo 

troy 

W«*t Lihorty 

tt*«ta£Yill« 

W«*t«rvUl« 

Holfhurat 
Ifoofltar 
Woo«t«r 
xouogatown 

tOttligStOMD 



Ht. Oil«4d Jt 
we. QiXaad J8 
Mt. Vtr&oo MS 
Ottcvill* IS 
PMblas JB 
I«tl9l«« jrs 
P<»rxy MS 
P«rryivill« Js 
riSfua e«tbQlia SS 
Piqua Catholic KS 
St. Pius Z tS 
St. Piua X SS 
St. Pius X XS 
Rittaan MS 
Ml saints KS 
KiaiDl Viav t§ 
Poavua MS 
Poamni XS 

Springflald christian 
sprin^fiald Christian 
St. larata 
St. 7ara«a 
All Sainta SS 

St. Pranoia idueatioo Oantar 
Bothal JS 
B«thal JS 

chriat tha Xing Sohoel 
Lady f laid ZS 
St. Joan of Aro S3 
Troy Chriat imn ScIvmI* 
urfoana JS 

Ifovt libarty-SaXaa 

Baritaga xs 

Barltaga MS 

St. Joaapb Cantral ZS 

Triway js 

Triway JS 

St. Brandan'a XS 

Vain ay Kogara JS 



Juaa 14^-2 0« 1992 
CMtfIR 

Trinity voal Oaor^a 
Any Kanaa MoLain 
SxooXm X. Malaco 
JCally Jaaa lioka 
B«tfa AAA Junatroog 
Lauxan Srooka Worlay 
Yvatta Xaria ■aaudoia 
Cuxaoiva lliaabath Laelcay 
fiAM Maria Xoanlgi 
Oollaan Jaatm L-ararrra 
J^ilia Bansal Olaran 
Holly Sliaa K«asax 
Nagan Maria Wd1««1 
Cftrolina Sawn Uiboff 
Xatia Laa Jaokina 
Stapha&ia Aon Sbwwart 
Z«iaa MiohaXLa ttocxtanua 
Laigha Z. Parkins 
Carrio Zliaabath Masaix^gar 
Aaanda Xaria NiUiaM 
staphafiia MiobaUa Oriffia 
Ztaily Xrlgga saiivaoA 
Kriatia imw mi^ianny 
Chrittaa Slijeabath Soadara 
l^aaruM Oo M taauic 
JiequalTB X^aaana Walla 
Xatia Slixahath Toimg 
Zally P. xaaaall 
Xliaabath Juna Par)caa 
fitacay Lynn Mh 
Crystal Ranaa Aobarts 
Gratohan Xaria mltk 
Zbony Bonnar 
Zallaa aoodan 
Aay Xanaa A«ato 
Slisibath Ana lAodara 
C«tbarisa Sua laodara 
JMiia Vioola Karich 
Angola Jana Barwick 
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The Ohio Academy of Science 

1 5O0 West Third Avcnuc Suite 223 

CotuM6us OH 432 1 2 
Phons or fax (61 4) 488-2228 



July 14, 1992 

The Hon. John Glenn 
Chairman 

Committee on Governmental Affairs 
The United States Senate 
Washington D.C. 20510-6250 

Subject: Supplemental Testimony re Systemic Change in 
Science and Mathematics Education 

Dear Senator Glenn: 

We were pleased to respond to your letter of June 26, 1992 
by having Ms. Elizabeth Obara testify on the B-WISER Camp at your 
field hearing on July 7, 1992 at NASA Levis Research Center. 

Enclosed you will find a supplemental statement as testimony 
concerning systemic change in Science and Mathematics Education. 
The statement is the background report which was prepared for The 
State of Ohio's 1990 successful bid for funds from the National 
Science Foundation's Systemic Change program. The emphasis of the 
statement is on ragioualixation and collaboration — central 
themes of Project Discovery — Ohio's proposal for systemic 
change . 

Thank you for the opportunity to submit this additional 
testimony . 




Chief E^xecutive Officer 

LEE: 

Enclosure 



Empowering Curiosjiv. Discoverv / no Innovaijon foo t he 21st Century. 
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Lynn Edward Hfncr 
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Background 



Ohio is both very urban and very rural. Economic, cultural and geographic diversity 
abounds. Inheritance of this diversity is apparent in both the public educational system and in 
our economic conditions. 

Inequalities in combined local, state and federal public support between Ohio's 612 
public school districts are apparent. According to the Ohio Public Expenditure Council, the 
statewide average expenditure per pupil ranged in 1988-89 ranged from $2,807 in the rural 
western Ohio district of Botkins to $11, 106 in the affluent, eastern Cleveland suburb of 
Beech wood. The statewide average was $4,004. State aid to public school districts ranged 
from 43.6 percent iji the Columbus City School District to 69 percent in the Youngstown city 
schools. In teacher salaries, the statewide average for a teacher with a bachelors degree was 
$17,721; however, in the Akron district the average was $34,036, where teachers with more 
than 10 years* of experience totaled 70.4 percent of the district's teachers. 

Current unemployment rates range from a low of 3.6 percent in Geauga County to 13.5 
percent in Perry County. Changes in recent years in manufacturing employment vary 
considerably from county to county. Adams County has lost more than 50 percent of its 
manufactunng employment, but less 50 miles away, Clermont County, has increased its 
manufacturing employment 100 percent. 

In 1980, 67 percent of Ohioans attained 12 years or more of school, but those in Adams 
County attained only 47 percent; in contrast, Geauga countians attainment was 76 percetit. 
Likewise, 13.7 percent of Ohioans attained 16 or more years of education, but regional 
differences arc reflected in 20.5 percent of Geauga countians and Adams countians attainment 
of only 5.4 percent. In Geauga County only 3.6 percent of the population was below the 
poverty level; whereas in Adams county more than 24 percent of the population is below the 
poverty level. Moreover, these dispritics arc not recent phenomena; they are deeply rooted in 
settlement patterns, changes in regional economies and in the aspirations of those who live 
there. 

Ethnic patterns vary too. Most of rural Ohio is predominately white, with the clear 
exception of selected northwestern Ohio counties where the Hispanic influence is apparent. 
While all of Ohio's major cities have blacks, the black populations in Columbus and in the 
Dayton-Springfield areas nuik in the top twelve nationally by income level. 

The distribution of intellectual resources varies widely too. Except for three private 
institutions, Ohio University and Shawnee State University are the only Ohio four year 
institutions serving the rural areas of southeastern Ohio. In other rural areas. Bowling Green 
State University is located in the very rural northwestern Ohio and Miami University in a very 
rural region of southwestern Ohio. Both of these institutions, however, are only one county 
away from urban areas. 

Urban areas including Akron, Cleveland, Columbus, Cincinnati and Dayton have an 
abundance of intellectual resources including major research institutions. 

The influence of the Federal government is also unequal in Ohio. In Cleveland, NASA 
Lewis Research Center is a dominant employer of engineers. Similarly, Wright Patterson Air 
Force Base and the Air Force Systems Command dominate technical employment in Uie 
Dayton area. The Cincinnati region benefits from an historically rich legacy of research 
related to public health and safety, water quality and environmental sciences at NIOSH, the 
U.S. EPA Research Center, the University of Cincinnati, and Miami University. 
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Information processing is a forte of the Columbus economy due to such establishments 
as CCLC, Compuserve, Battelle Memorial Institute, Chemical Abstracts Service, The Ohio 
Supercomputer Center, AT&T and Bell Laboratories and numerous banks and insurance 
companies. Bank One has been recognized as one of the most innovative banks in the world. 

Chemical industries are important to the regional economics in Akron, Cleveland, 
Cincinnati and ©iher Ohio River valley cities. Manufacturing is important not only in nujor 
metropolitan areas - COTCciaUy in northeastern Ohio - but also in virtually every county scat 
city in Ohio. The manufacturing employment of many northwestern Ohio counties exceeds the 
state average by more than 10 percent. 

Although institutions of higher education including schools of education, school 
systems, business and industry and the voting public have a common interest in improving 
science, mathematics, and jngirieering education, they are faced with significant variations in 
local and regional assets and liabilities. Some inter\'ening mechanism is necessary to incrca-w 
the assets aivl to reduce the liabilities. 



Weaknesses 

Ohio's historical tradition of local self reliance no longer adequately serves the local 
needs in much of the State; similarly, state level policy makers and service providen often are 
too far removed from the problems to prescribe or deliver solutions. Accordingly, a regional 
approach, uniting disparate dements at a sub-state level into collaborative systemic change 
efforts is needed. 

If the goals of science, mathematics and engineering education arc to prepare students 
for useful careers in Ohio's chanpng economy and to prepare them to participate effectively in 
an increasingly technoic«ical soaety, then senous efforts are needed to restructure reform 
efforts alofig the lines of sub-state n^ional economies. Furthermore, those who affect that 
economy — banks, federal, state and local agencies iiKluding educational institutions, business 
and industry, and the public at large must be forged into useful coalitions and partnerships for 
systemic change in sctence, mathematics and engineering education. 

A cursory review of potential regions immediately raises issues which must be 
resolved. In most metropolitan areas, abundant resources are potentially available. In rural 
areas, whicli in many ways may be similar to inner city areas, access to resources and the 
aspirations of the population toward education are not adequate. A systemic change structure 
which may work in a major metropolitan area may need to be decidedly different m rural areas 
or in inner city. 

One factor seems clear, however, and should apply regardless of the details of the 
structure in which it is implemented. Improving the quality of products and services by 
increasing employee involvement in the generation and implementation of ideas topped thirteen 
otljer activities ranked by an international survey of National Productivity Review subscribers. 
Improved management of information and better training on how to search for and suggest 
improvements were also important factors related to improvement in quality of products and 
services. When applied to education these findings dictate that teachers must be empowered if 
systemic change is going to occur. Moreover, innovation feeds on communication — both 
informal and formal. Proximity of people to other people in creative and supportive 
environments is necessary to foster innovation. 

The promotion of highly visible role models - students, teachers, ar ^ workers in 
various careers - and the promotion and replication of well documented, exemplary 
educational programs on a regional basis, may be Die most effective means of empowering 
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innovation and discovery for systemic change in science, mathematics and engineering 
education. 



How Many Regions? 

When viewed from the perspective of sub-state regional economies, Ohio should have 
as many as a dozen more regions . Even within major metropolitan areas, the economic 
differences, especially as they relate to urban school districts in comparison to adjacent 
suburban districts, are significantly different. 

Most sub-state economic regions in Ohio transcend traditional political boundaries of 
cities, counties, townships and school districts. Basing the establishment of systemic change 
regions on the regional economies will require both careful economic and educational analyses 
as well as an acceptance of stale and local political leadership. Expecting the regions to 
develop on their own, or assuming that the citizens will pull themselves up by their bootstraps 
~ when they may not have boots - would be naive. 

Some means is necessary to forge leadership groups in potential regions. Then, through 
a competitive proposal process, the State should provide funding for initiation of a lean 
management structure. The regions could build on their uniqueness and strengths and 
implement systemic changes in science and mathematics education of particular importance to 
that region. 

To avoid excessive provincialism, the regions should be embedded with the issue of 
international competitiveness and the peed for citizens to be capable of functioning as 
intelligent voters in an increasing technological society. National and state goals for science, 
mathematics and engineering education should be at the forefront of the systemic change 
efforts. 

International competitiveness is the driving force behind educational reforms. The local 
school like the local factory is now an element in this competitiveness. 

In most urban areas, intellectual resources at colleges and universities should be 
adequate for initiating and sustaining systemic change. Moreover, businesses in these areas — 
especially if a busincss's headquarters is located there - will have a keen interest in change. 
But in rural areas, the conditions are different. Many of the manufacturing plants in rural 
areas arc "farm clubs" for Fortune 500 companies whose headquarters are in major urban 
areas in Ohio or in other states. They have been bought out by the parent compariies or the 
parent companies have located or relocated firms in smaller towns and in suburban areas 
because of low taxes and low labor costs. Currently the commitment of these companies and 
of these communities to systemic change is weak. 

Accordingly, leadership from such structures as the Ohio Cooperative Extension 
Service, the Ohio Rural Electric Cooperatives and other utilities, the Ohio Farm Bureau and 
major farm suppliers like Country mark may be needed to work in rural areas. Many people 
point with pride to the transformation of the agricultural economy brought about in rural areas 
by the Cooperative Extension Service (OCES). Since the agricultural economy has changed, 
the OCES has been searching for new missions. The time may be right for their staff to 
emerge as systemic reform agents in rural Ohio. 
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Steps to Create Regions 

Those involved at the State level in systemic change efforts - the Governor, the Ohio 
Department of Development, the Ohio Geneial Assembly, the Ohio Department of Education, 
the Ohio Board of Regents, and The Ohio Academy of Science - must work collaboratively to 
identify political, business and industrial, scientific, and educational leadership on a regional 
basis to plant the seeds for the growth and development of regional systemic change efforts. 
Central to this effort must be the identification and involvement of faculty, teachers and 
students; they are the professionals who know better than anyone what is needed and what will 
work. 

Prelimiiiary meetings should be initiated in prospective regions to explore the ways and 
means of establishing regions. These meetings should be highly visible and held at times and 
locations to facilitate involvement of faculty, teachers and students. Some vision of what needs 
to be accomplished should be communicated. Goals and objectives for science, mathematics 
and engineering education should be considered. 

The proposed CEO's for Systemic Change should play a major role in convening the 
initial regional meetings. 

A simple means should be devised for regional management structures; a small, board 
of directors, trustees or governing body should tend to the fiscal affairs. They could contract 
for accounting apd fiscal management. Faculty, teachers and stxidenls and others should not be 
bothered with mundane aspects of organLzational management. They should concentrate on 
developing and implementing action oriented systemic change agendas. 

Funds appropriated by The Ohio Gcnoal Assembly or obtained from the National 
Science Foundation should be used primarily for financing the action items on the regional 
systemic change agendas. A comp(^tive proposal process would assure that a minimum of 
administrative costs would be incurred. 
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M^SE: Making the Vision a Reality 
by Gardenia Butler, M2SE Executive Director 



The Minorities In Mathematics. Science and Engineering (MZSE) Center 
The Minorities In Mathematics, Science and Engineering (M^SE) Center is dedicated to 
significantly Increasing the number of students of color who are motivated and prepared 
for math, science, and engineering careers. Founded in 1989, the M2SE Center Is a 
Cincinnati-based, expanding consortium of business and industry, colleges and 
universities, and public school systems. The charter members are: Procter & Gamble, 
General Electric, Cincinnati Gas & Electric, Cincinnati Bell, the University of Cincinnati 
(Colleges of Applied Sciences, Arts & Sciences, and Engineering), Cincinnati Technical 
College, and the Cincinnati Public School District. 

By 1996, M^SE will be established in 51 schools in the Greater Cincinnati Area and will 
have made outreach contact with school systems throughout Ohio and other Midwest 
states. By the end of the five-year NSF funding, over 2,500 elementary, middle, and 
high school students and 250 teachers will be involved in the program. 
The long-term vision of the M^SE Center is to establish a Midwest consortium of public 
school systems, colleges/universities, and employers beginning in the Cincinnati region 
that will eventually extend throughout Ohio and the Midwest. The Center is stojctured to 
become the nucleus of the mathematics, science, and engineering preparation and 
training for students of color in the Midwest. 
National Science Foundation CRCM Program 

The M^SE Center is a National Science Foundation Comprehensive Regional Center for 
Minorities. In 1991, NSF awarded the Center five-year funding based on the strength of 
its innovative program design and collaborative structure. M2SE is one of 13 national 
CRCMs. This NSF program is dedicated lo making the pre-collage pipeline for 




math, science and engineering more accessible and more successful for students of 
color. The support of NSF, both through its funding and its generous sharing of 
expertise, has made it possible for M2SE to expand and refine its program. As a CRCM, 
M2SE is able to bring national resources and educational innovations on behalf of its 
program, the Cincinnati region, the state, and, most importantly, our students. Within a 
few years, we anticipate that M2SE, with the support of NSF, will be having systemic 
effects in our target area on the quality of math/science education, on the interest and 
motivation of students of color in these areas, and on our understanding of where 
educational improvements are needed. 
Significant Coiiaborations 

From its inception, M^SR has been a true collaboration of people, ideas, leadership, and 
resources from school districts, higher education, and industry. The fact the M2SE 
began as a unique collaboration of these areas was one of the key reasons it gained 
NSF support. Our collaborations are expanding almost daily. M2SE has established a 
formal relationship with the Ohio Math/Science Discovery Project, another NSF- 
supported program. This will allow both programs to impact math/science education 
throughout the state of Ohio much faster than originally planned. 
The enthusiastic and generous involvement of business and industry takes many forms. 
Critically, there is significant financial support, both through direct funding and In-kind 
support. In our first year as an NSF CRCM, for example, we met and exceeded our 
commitment to cost-share every NSF dollar. In addition to financial support, business 
and industry supply math/science/engineering professionals v/ho work one-to-one with 
our students as mentors, advisers, and friends. Classroom demonstrations, field trips, 
and materials are provided by the professionals, both in industry and high education. 
In addition to large organizations, we have attraced the support and involvment of public 
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agencies, volunteer organizations, small businesses, community groups, and private 
individuals. 

The National Need 

The science, engineering, and mathematics education pipeline is not producing the 
number of professionals needed to meet our nation's scientific and technological needs. 
The National Science Foundation (NSF) predicts a shortage of over 500,000 science 
and engineering personnel within the next 20 years. 
The Untapped Resource 

Studentti of color represent a growing proportion of the pre-college population. At the 
same time, they are seriously underrepresented in the science, engineering, and 
mathematics (SEM) education pipeline and professions. In fact, based on our country's 
demographics, the science and engineering shortage can only be alleviated by tapping 
the potential of students of color. 
The Solution 

To attract and retain a significantly increased number of students of color in the science, 
engineering, and mathematics pipeline at all levels so that they are prepared and 
motivated to enter these career fields. 
Th« Banters 

The solution can be simply stated, but there are a challenging set of barriers to 
overcome before it can become a reality. 

• Of all American professions, math, science, and engineering currently have the 
smallest proportion of underrepresented women and men of color. Students of color 
rarely have relatives, neighbors, or even public figures to serve as role modsis and 
mentors In these fields. As a result, these students and their families often do not 
envision these career areas as possibilities. In reality, the career aspirations and 
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academic confidence of students of color are narrowed by as early as the 4th grade. 

• Students of color ail too often choose (or are placed in) pre-HDoIIege cum'cuia that 
remove them from the math, science, and engineering pipeline. Even if they ramatn in 
the colleger-preparatory pipeline, most students of color do not complete the level of 
mathematics and science courses necessary to enter and succeed in these fields at the 
college level. 

• The educational resources— course materials, time-on-task, classroom 
methodologies— do not acknowledge the diverse needs of students of color. In addition, 
traditional teacher training Joes not develop the multicultural skills needed to realize the 
full potential of students of color. 

• Many, if not most. SEM enrichment programs target students who are already 
committed and excelling. The number of students of color in the SEM pipeline can only 
be iignificantly increased by including the average student, who has the greatest 
educational need and potontial for benefiting from enrichment and encouragement. 

• The contributions of minority scientists and inventors are overlooked in our culture 
and only occasionally addressed in the curriculum. Without a recognition of heritage and 
the accomplishments of others, students of color, their families, and too many of their 
teachers don't believe in their abilities in these fieWs. These bam'ers within the science, 
engineering, and mathematics pioeline are exacerbated by general problems the 
educational pipeline These include the significant gap between the college--going rate 
of students of color and whites, the gap in standardized test performance, and high 
school drop-out rates. 

The urgency of the need, combinecJ vith the complexity of the barriers, calls for eariy, 
systematic Interventions and long-temn commitments to sustained programs. The 
Minorities In Mathematics, Science and Engineering (M^SE) Center was founded to help 
make the solution a reality. 
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The M^SE Design 

The M^SE design incorporates student enrichment, teacher development, parent 
involvement, and SEM professional resources to create an infrastructure for students of 
color within the science, engineering, and mathematics pipeline. The program strategies 
include: 

• Early involvement of students and their families In SEM pipeline planning. 

• Sequential, linked programs from the late elementary level into college. 

• Teacher development that enhances mathematics and science knowledge, 
instructional skills, classroom resources, and racial/ethnic awareness. 

• Inclusion of C average and above students in the M^SE groups. 

• Enriched and expanded math/science experiences during the school year and in 
the summer. 

• Exposure to SEM career opportunities through literature, field trips, speakers. 

• Mentoring by SEM professionals and college students. 

• Develop sudent confidence through particrpation in SEM competitions. 

• Educational advising, including college planning, that supports student retention 
in the SEM pipoline. 

• Tracking of student invoiveme nt and performance in the SEM pipeline from the 
first contact with an M^SE program through college graduation. 

The M^SE implementation of these strategies results in a comprehensive program 
effort. When a school district joins M^SE, it becomes part of a collaboration that draws 
on a diversity of resources. The teachers and staff selected for school teams receive 
Intensive training at the M^SE Summer Institute; with the school principal, the school 
teams design a year-long schedule for the after-school M^SE group. M^SE provides 
ongoing opportunities for teacher math/science development through in-service 
programs, workshops, and netv/orking. Professional scientists, engineers, and 



180 



M^SE 6 
mathematicians provide hands-on demonstrations and host tours for M^SE groups. 
SEM professionals and college students serve as mentors for M2SE students. College 
faculty host presentations and on-campus activities. Summer SEM institutes provide 
M^SE students with academic enrichment, peer support, and motivation. M^SE liaisons 
with college and university programs provide summer research opportunities for 
advanced high school students. 
7th and 8th Grades: Linchpin in the SEM Pipeline 

M^SE addresses the entire pre-college SEM pipeline. Within a school district, the W^SE 
program is launched at the middle/junior high school level because it is a critical linchpin 
in the SEM pipeline for ail students. The greatest number of students of color are lost 
from the SEM~and the college-bound — pipeline at the 7th and 8th grades. 
The M^SE program targets this point in students' pre-college education as a critical 
opportunity to make a significant difference. After the middle school program is 
established within a district, "feeder" schools, both high school and elementary, are 
added, providing a linked sequence of programs. At the high school level, the M2SE 
emphasis in the 9th and 10th grades is on math/science skills enrichment, academic 
planning for advanced high school and college courses, and continued involvement with 
mentors and hands-on activities. M2SE emphasizes college awareness, college 
admissions test readiness, exposure to research, and summer experiences at the junior 
and senior high school U vel. 
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The elementary program, which was piloted In 1991-92 and is being launched in 4 
elementary schools this fall, emphasizes general career awareness, hands-on 
involvment in science and math, and innovative demonstration materials such as 
Kitchen Chemistry and LEGO Logo. The Say Yes to Family Math program, cteveloped 
by the Urban League, is a critical dimension of the elementary program, involving 
parents In the enrichment of student math skills and activities. As elementary students 
near the transition to the middle school, they are linked to their "feeder* middle school 
through mid-year gatherings of the two schools. 
In-depth Look at M2SE and the Middle School Level 

There are three critical dimensions to retaining students of color in the SEM pipeline at 
the middle/junior high school level: algebra, student academic focus, and awareness of 
SEM opportunities and requirements. 
Algebra 

Algebra is a valve that either retains or excludes students from the SEM pipeline. This 
doesn't mean just the actuaJ course or a student's grade in it, but an entire set of Issues 
concerning algebra. The issues include academic readiness for algebra, what grade 
algebra is taken in the SEM pipeline, teacher confidence In students' abilities to master 
algebra, parent understanding of algebra's importance, and teaching methodologies. 
Algebra is a 'gatekeeper" course that determines whether or not students continue in a 
college-preparatory curriculum. Students, teachers, and parents must have confidence 
in the student's ability to master algebra. They must also have an appredation for the 
usefulness of algebra in all future mathematics and science courses. 
For the SEM pipeline, the issue is simple: students must have algebra in either the 8th 
or 9th grade in order to complete the number and level of high school math and scierKe 
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courses necessary for admission and success in college-level SEM programs. It 
algebra is delayed to the 10th or 1 1th grade, s^tudents will not be prepared for college 
SEM programs, even though they may technically complete a college-preparatory high 
school curriculum. 

There Is clear evidence to support the benefits of commitment at the middle school 
level. Against the Odds, a College Board study conducted by Pelavin Associates, 
reported that African American and Hispanic students who took algebra and geometry i.. 
high school attended college at virtually the same rate as white students — 
approximately 80%, nearly double the college-going rate without this course 
combination. According to College Board President Donald Stewart, "The evidence is 
quite clear — students who complete geometry In the 10th grade go on to college.' 
Student Academic Focus 

The middle/junior high school years are important transition years. In most cases, 
students encounter larger schools, a greater number of teachers, harder course 
material, more homework and tests, and less in-school work time. As the math and 
science material becomes more complex, parents are less and less able to help 
students with their studies. Students are expected to study, manage their time, and set 
priorities. At the same time, more activities (and distractions) are competing for time and 
attention. Students are expected to consider the long-term goals and choose school 
over fun. 

Adolescents turn increasingly to peer groups for approval. Without a peer group that has 
academic effort and excellence as a norm, individual students have a difficult time 
adopting these goals. All the learning processes that support progress through the SEM 
pipeline — good study skills, cooperative problem-solving, independent research — can 
be taught, but they are rarely included in class instruction. Teachers, even when they 
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understand the need, have little lime in their class schedule for these "extras." 
These are demanding years for both students and parents. For students of color, there 
are additional difficulties. Many students of color do not have a family tradition of college 
attendance to set expectations and influence their decisions. The long-term goal of 
college, let alone a specific college program, can seem vague. Even if they expect to 
attend college, students of color (and their parents) often have little specific information 
about how the 7th and 8th grade relates to high school or college. 
Students must develop an individual academic focus in the middle school years to make 
the choices and commitments necessary for remaining in the SEM pipeline. 
Awareness of SEM Opportunities 

Students at the middle/junior high school level are generally receptive to considering a 
wide range of career possibilities. Their interests are developing, not entrenched, and 
no one thinks they should have a firm career goal at this point. With encouragement, 
students at this age feel free to consider all the options. However, for students of color 
"all the options" are often artificially limited. 

The lack of SEM role models and the lack of historical information have already been 
mentioned. Most of the SEM career opportunities are unfamiliar to students of color and 
their families. They have little meaning as long-term goals and rewards. In addition, 
advertisements, television shows, textbooks, and popular culture do not contribute to a 
broader career awareness. Students of color see little evidence In their daily lives that it 
woukJ be natural for them to be physicists, chemists, computer scientists, or engineers. 
Without a personal vision, educational requirements seem irrelevant. 
The M^SE Middle/Junior High School Program 

The M^SE mWdle/junior high school program is designed to remove the bamers 
students of color face at this point, and support their continued progress in the SEM 




pipeline. M2SE enriches and expands the SEM experiences through M^SE school 
groups during the academic year and through Summer Institute opportunities. The 
following is an outline of the structure and content of the M^SE middle school program. 
Academic Year Program 

The M^SE academic year program revolves around the M^SE group, supported by 
teacher training. The M^SE group is an after-school program, which meets twice a 
month throughout the school year. 

School Team. The first step in the initiation of an M2SE middle school group is 
identification of a school team to plan and conduct the program. The school teams 
consists of a math teacher, a science teacher, a language arts teachar, and one other 
teacher, plus the school principal and counselor. One of the teachers serves as the 
school M2SE coordinator and is responsible for liaison with the M2SE Center. The four 
teachers receive stipends for their roles on the school team. There is also a program 
fund provided to support the M2SE group's activities. 

Summer Institute. Before launching an M^SE program in the school, the math and 
science teachers attend the M2se Summer Teacher Institute. The Summer Institute is a 
weeMong program that includes SEM content sessions, computer-aided instruction 
training, and mullicullural skills development. Institute participants engage in small- 
group discussions with teachers from all educational levels to develop resource 
networks and share interests and concerns. SEM college faculty and professionals 
provide sessions at the Institute, as do veteran M2SE teachers. The Institute materials 
provide teachers with activity outlines and resource materials for contacting speakers, 
mentors, and industry demonstrations and field trips. 
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Mini '.nstitute. The Teacher Institute is followed by a two-day mini-institute. The other 
school team members join the math and science teachers to prepare the syllabus for 
the M^SE group for the academic year. This includes planning recnjitment activities, 
scheduling activities and field trips, preparing a school profile to share with potential 
mentors, and integrating the M^SE activities and schedule with other school SEM 
programs. 

M2SE staff work with the school teams on developing the syllabus. For the middle 
school program, the M2SE design requires an academic focus on SEM content areas, 
an emphasis on hands-on activities, career interest assessment and awareness 
programs, participation in SEM competitions, study skills development, and involvement 
of parents. When the school team has outlined its year-long program, M^SE staff assist 
in identifying college and industry resources for demonstrations and field trips. 
M2SE Group Recruitment and Eligibility. The first month of the school year is spent 
recnjiting and enrolling students In the M^SE Group. The school team presents 
information about M^SE to the school staff, circulates fliers, and announces the program 
at all-school assemblies. Students are recruited through teacher recommendations 
and/or student/parent applications. M^SE eligibility requirements are that students of 
color: have a C average in math, science, and language arts; hava an interest in 
participation: have a parent commitment to support participation; have a teacher 
recommendation; and maintain their attendance and behavior during the group's 
activities. To be accepted into an M^SE group, both parents and students must 
complete a registration form committing to the goals and requirements of the group. At 
the end of the recaiitment period, an orientation meeting is held by the school team for 
both parents and students. The year's schedule is outlined, parents are enlisted to 
assist in program activities, and students complete a preliminary career Interest survey. 
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M^SE Group Activities- The academic year programs in M^SE middle schools 

generally alternate an activity meeting with a field trip. Throughout the year, students 

are engaged in projects that lead to participation in SEM competitions, either at the 

school level or area-wide. The following are examples of the various activities that 

occur during an M2SE middle school program. 

Hands-On Activities 

Constructing Toothpick Bridges 

Mousetrap Car (paper vehicle design and constaiction) 

Egg Drop Container 

Math Counts 

Building Rockets 

Chewing Gum polymers 

Kitchen Chemistry 

LEGO/TC logo computerized designs 

Damonstratlons and Field Trips 
African History Museum, Xenia 
Children's Museum, Indianapolis 
Cincinnati Natural History Museum 
Cindnnati Zoo 
COSI Museum, Columbus 

College and university field trips, including Historically Black Colleges 
Locan Industries/corporations 



Competitions 

Invention Convention Contest 
University Math Competition 

M^SE African American Scientist and Inventor Essay Contest 
University of Cincinnati Egg Drop Competition 
Sdence Exposition 

Acadtmic Support Activities 

Cooperative problem-solving activities 
Study skills groups 

Academk) planning and course selection 

Mkl-year gathering with feeder high school students and staff 

Rocaiitment for Student Summer Institute 



187 



m2sE 13 

Recognition Event. At the end of the academic year, all area M2SE students, 
parents, teachers, and mentors gather for a Recognition Event. All schools are 
acknowledged and individual student accomplishments are recognized. The 
Recognition Event establishes an annua! time for M2SE students to realize that they are 
part of a systematic program that will support their interest and involvement through the 
next educational levels. 

Student Tracking. At the '^nd of the academic year, the school coordinator collects 
information on student academic perfonriance, changes in career Interests, and 
academic plans for the summer and the following year. Information about participating 
students is maintained in a relational database that tracks students throughout their 
educational careers. Even if students do not continue in an M2SE program, their 
academic information is tracked annually. The purpose of the database tracking Is to 
assess program impact and trace student progress and commitment to the SEM 
pipeline. 

Summer Institute 

To enrich students' SEM experiences and extend the time devoted to SEM activities, 
M2SE sponsors a Student Summer Institute, conducted by the University of Cincinnati 
College of Engineering. The Institute is a five-week experience, conducted on the 
University campus: the last week, students live on campus. M2SE students are recruited 
from their school groups. To attend, students must be rising 8th graders or older. 
Courses are taught by college faculty and pre-college teachers. The Institute Is based 
on the SEM courses students will be enrolled In for the coming academic year. Each 
student enrolls in a Summer Institute science, mathematics, and technical writing 
course. The course material previews the subject matter for the fall. In 1 991 , the math 
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and science courses offered were Algebridge. Algebra, Geometry, Biology. Chemistry, 
and Physics. The Algebridge and Algebra courses in particular serve to reduce anxiety 
about encountering an unfamiliar subject. 

In addition to the Summer Institute course work, students participate in projects such as 
LEGO/TC logo and Technic Control I(TC) Technology Pack. Roller Coaster physics, 
paper vehicle construction, and other hands-on activities. For example, students who 
will be taking chemistry participate in practical chemical experiments led by chemists 
from Procter & Gamble and University graduate students. Reld trips include plant visits, 
trips to historically Black colleges and universities, and other area SEM resources. 
Throughout the program, students wort< in state-of-the-art university laboratories and 
computer facilities. 
Summary 

The M2SE middle school program is working. Students rejoin the program year-to-year 
within the middle school, and enroll in the high school M2SE program at the next level. 
Students and their parents have incorporated the Summer Institute into their annual 
commitments. As a result, M2SE students have increased the time and effort devoted to 
SEM learning. Most importantly, they are gaining confidence and interest In these fields 
and are making commitments to remaining in the SEM pipeline. 
The existence of the M2SE program within a school is also enriching the SEM program 
for ail students. M2SE teachers incorporate their new M2SE materials In their 
classrooms; SEM professionals are making their demonstration and field trip resources 
available to other interested teachers; schools have adopted M^SE competitions as 
school-wide programs. 

The M^SE program is expanding and is designed for replication by other collaborations. 
For additional information, please contact M2SE Center, 2220 Victory Parkway, 
Cincinnati, OH. 45220. 513/556-4018. 
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My name is Prem Batra and I am a Professor of Biochemistry with a joint 
appointment in the School of Medicine and the College of Science and 
Mathematics at Wright State University. I have taught at Wright State for the 
past 27 years. Before joining Wright State, I was at the University of 
Arizona, University of Utah, and Johns Hopkins University. 

Wright State is a fully accredited state-assisted university with an 
enrollment exceeding 17,000 of which 3,700 are graduate and professional 
students. The university offers more than 100 undergraduate majors, 27 
master's degree programs and several doctoral programs including a multi- 
disciplinary Ph.D. program in Biomedical Sciences. This latter program 
currently sponsors 48 students, of whom only 2 are African-American. The low 
number of minority students in the Ph.D. Program is typical of the national 
trends because of the serious shortage of qualified minority students 
graduating with baccalaureate degrees in the sciences. 

It Is no secret that minorities and women are underrepresented in the 
sciences. If we consider the data on minority students enrolled as first year 
medical students in U.S. medical schools, we find that the number of these 
students increased from about 300 in 1968 to about 1,500 in 197A, but since 
then the number has remained steady through 1991. In terms of percentages, 
the minority students constituted about 3X of the first year enrollment in 
medical schools in 1968; this increased to about lOX by 197it, and it has 
remained steady since then. The situation in other science-based professions 
is no different from the medical profession. In fact, the situation is even 
worse in many biological and physical science fields including engineering, 
where the number of minorities is actually decreasing. As is the case with 
minorities, the number of women receiving baccalaureate degrees m the natural 
sciences and engineering has also been declining since 1986. This trend must 
be reversed not only for maxiraizinj the production of scientists and 
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engineers, a goal articulated by the President for A«eriCA 2000, as well as by 
a congressionally-mandated taak force, but also in the interest of equity. 

One of the reasons that the ninorities are underrepresented in the 
sciences is that many minority high school students are not academically 
prepared for college science studies. With this in mind, I would like to 
share with you the data of the Wational Assessawnt of Educational Progress 
survey conducted by the U.S. Department of Education in 1986. According to 
this survey, of the total 560,000 17-year-old African-Americans in the United 
States, only 2,800 (about 0.05X) possessed the ability to integrate specialized 
scientific information for use in problem solving - a prerequisite skill needed 
to succeed in science courses at the college level. Thus, It Is crucial that 
efforts be made to increase the pool of academically prepared minority students 
who would go on to college and pursue careers in science. Furthermore, these 
students must be provided positive science experiences and enrichment programs, 
both in and out of school, as well as inspired instruction and accurate career 
information. It Is through these enhanced opportunities, to learn and 
experience science at the precollege level, that these students will be 
motivated to pursue careers in science and technology. 

This brings me to our model project that is based at Dunbar High School, 
a predominantly African-American inner-city Dayton Public School. The 
underlying objective of the model project is to improve the science academic 
performance of the inner-city high school students through a variety of 
intervention programs. These programs are desigtied to better prepare these 
students to succeed in college science studies and to motivate and encourage 
their entry into the science professions. The emphasis on precollege science 
education is particularly important since studies show that most students make 
career choices before graduating from high school. The project involves a 
partnership between Wright State University, Dunbar High School, the business 
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connunlty, and the private sector orgdnizatione (Mead Corporation, tifescan. 
Inc., Milton Roy Co., Procter & Gamble, Kettering Medical Center, and Marion 
Merrell Dow). According to the 1991-92 demographic data, the Dayton Public 
High Schools had a total enrollment of 6,487, and of these 4,410 (681) were 
minority. Dunbar has a total enrollment of 869, and of these, 683 (79X) 
belong to minority groups - primarily, Af rican-Aflverican. Over SOX of the 
Dunbar students are women and most of them (95X) are African-American. 
Because Dunbar has been recently designated as the magnet school for health 
sciences, we have, in cooperation with the Dayton Board of Education, focused 
on this high school. Being a magnet school, Dunbar can draw students from all 
areas of the city and thus has a potential for cultural diversify. 

I appear before you to describe our efforts to enhance science education 
of minority and women high school students and to lootlvate them to pursue 
science-based careers. Four high school students and one high school science 
teacher who have participated in our program have accompanied roe to these 
hearings. I want to share with you what they have to say about their 
participation in the progran: 

• Latrice Turpin, a recent graduate of Meadowdale High School, has this 
to say: "I knew I wanted to go to coll*>ge, but I did not know what to 
major in. It is only after my participation in the Summer Research 
Program that I decided to najor in pharmaceutical chemistry at Ohio 
State this Fall.'* 

• Rashida Seldon is a senior at Dayton Christian High School and says: 
"The progru greatly increased my interest in fclencei and I nov have a 
yearning for the medical field." 

• Elgin Klght la a senior at Dunbar High School and he indicates: "I 
never thought about doing research, but after completing this prograa, 
I found bioMdical research More exciting than accounting. After high 
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school, r now plan to Mjor in biology and do research in genetic 
engipcering." 

• Justina Brown, a genior at Korthmont High School, says: "The Sunmer 
Research Program gave ne nore initiative to do my best in science and 
math coc»-se8. It ia becauae of piy participation in this program thrtt I 
decided to pursue a career in the health acienceg." 

• Drucilla Veasley is n teacher and teacheg biology at Dunbar High 
School. About her participation, Mg. Veatley has this to say: "This 
past school year was very successful for me, and I attribute that to my 
participation in the SuoMer Research Program last year. Not only did I 
develop long-term profewgional relationships with Wright State faculty, 
my suiwicr experience aUo enabled me to do some of the hands-on 
experiments with ir* student* in the clasgrooo." 

Our project hao two componentg: (I) an acadenic year component, and 
(2) a sunroer component. I will briefly describe the activities and the 
strategics behind each component. 
I. Academic Tear Actirlties 

The academic year component is based almost entirely at Dunbar High 
School and involves several objectives, strategies, and activities. These 
include: 

(1) Updating and enhancing science courses to insure the accuracy of science 
content in high school classes, particularly in the area of molecular 
biology and biotechnology. 

(2) Performing hands-on modem laboratory experiments. 

The idea here is to make the students feel that science is fun and 
nonthreatening so that science courses become exciting opportunities to 
learn. Through these hands-on experiments and science projects, students 
develop record-keeping skills and acquire the ability to organize their 
data in the form of tables and figures. 
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(3) Promoting active participation of students in the learning process. 

This is accomplished by teaching studentc by posing questions. 
Students may be assigned an easy-to-read scientific paper. The paper 
then becomes the basis for discussion in the class. It gives the 
students experience in the interpretation of the experimental data 
presented in tables and figures^ enhances their reasoning skillSt and 
promotes critical and logical thinking. Thia process activates their 
curiosity about science and sparks their imagination. 

iU) Orienting minority and women students to career needs, requirements, and 
opportunities in the natural sciences. 

This involves taking students on field trips to university and 
private sector laboratories so that they can interact with minority and 
women scientists, as well as bringing minority and women scientists, 
physicians, and graduate and medical studenta into the classroom. The 
involvement of these individuals in the model project is very important 
to disadvantaged youths who m^y not know any scientista, doctors or other 
professionals in their own communities. 

(5) Improving the professional status of science teachers and minimizing 
their sense of professional isolation. 

This hss been done by developing collaborative activities between 
Wright State faculty and the high school science teachers, such as 
writing joint grant applications, presenting a joint paper at a 
scientific meeting, writing a joint paper for publication, and developing 
new science courses. We are in the process of establishing electronic- 
mail linkages at the high school to promote coiantunication, as well as 
give the teachers the ability to access libraries through the coaputer 
network that is well-established at Wright State and other universitiea . 
Pronotion of the teacher enhancement activities through incentives can 
also bring about a perfflanent change in precollege science education. 
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(6) Bringing scientists from the private fector into the high school. 

Such an involvement of the private sector in our partnership with the 
high school has several long-tern beneficial effects, including an 
opportunity for sunwier employaent ior both students and teachers in 
research laboratories. The students develop a better understanding of» 
and an orientation to, career needs, requirewents, and opportunities In 
science and technology. 

I would be remiss if I did not acknowledge the help and support ws 
have received from our private sector partners (Mead Corporation, 
Lifeacan, Inc., Milton Roy Co., Procter & Gamble, Kettering Medical 
Center, and Marlon MerruU Dow). Not only have they donated laboratory 
cupplles, chemicals and scientific equipment for use by Dunbar students, 
many have also sent minority scientists for talks and denwnstrationfl , as 
well as given students tours of their manufacturing and research 
facilities. 

(7) Preparing and facilitating the transition of high school students for 
undergraduate science studies. 

Several studies have suggested that because of their difficulty with 
introductory science courses, many African-American and Hispanic students 
are unable to complete college studies and drop out of the educational 
pipeline. Strategies are needed to prepare and facilitate the transition 
of these students froai high school into college. In partnership with the 
science teachers, the Wright State faculty plans to offer in this fall 
quarter a modern introductory biology course for advanced and gifted 
students at Dunbar High School. Although the course will be taught 
primarily by the university faculty, we plan to Involve the science 
teachers fully in every phase of the course, from the designing and 
planning atages to the actual teaching of the course. Tlie courae will 
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n»eet three days each week, two consecutive hours each day, for the 
l6-week semester at Dunbar. Students who successfully complete the 
course will be eligible to receive college credit. The emphaaio of the 
course will be on hande-on laboratory experiments dealing with the 
cutting-edge modern moleculsr biology and biotechnology areas including 
gene cloning. We plan to set a high standard of expectation for student 
academic performance in this course and treat the students as If they are 
enrolled in college. This course will give the university faculty en 
opportunity to mentor on a continuing basis, and the students will 
acquire the confidence to enter college and remain in the scientific 
pi pel ine^ 

Up to this point, I have described the academic year activities. At this 
time, I must acknowledge the help of Mrs. Dora Carson who is a curriculum 
specialist at Dunbar High School and, as Co-Program Director, is in charge of 
the day-to-day activities at Dunbar. Mrs. Carson has accompanied us to 
Cleveland and is in the audience. Without her help and the support given by 
Principal Leon Love, we could not have made the progress we have. 
11. SuMner Research Progran 

I now turn to the extremely important eunmcr component of enhancing 
BCience education- of both minority and women high school students and 
motivating them to pursue science careers. 

The Summer Research Program is a seven-week program and has two major 
object ives : 

(1) Mentoring by professors while giving minority and women students a 
meaningful experience In scientific research, and 

(2) updating the technical skills of the precollege science teachers and to 
familiarize them with modem research tools and techniques so that they 
can, in turn, bring a sense of excitement and current knowledge to the 
clsssroon. 
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In order to give Minority «nd women atudenta an opportunity for hnnda-on 
experience in acientlflc research and experlaentation, we bring a select group 
to reaeorch laboratories at Wright State during the sunmer, assign each student 
a faculty mentor, and have the students particip&te for a period of seven weeks 
in ongoing research projects under the dole supervision of fsculty mentors. 
Thus, they work ss Student Research Apprentices. This involveiMcnt in research 
permits ths students to experience the spplicstion of theory taught in the 
classroo*. The students' participstion not only includes actual hands-«n 
laborstory experience, but slso literature researcht so that they become 
familiar with the use o^ the librsrj. Laboratory research participstion nay 
Include preparing culture aedis* harvesting cells, performing sinple snd 
routine essays « prepsring grsphs and figures, data processing with a C0Mputer« 
and carrying out other simple, but essential, Isboratory tasks designed to 
match and atretch their capablUtiea . 

Studenta are recruited not only from Dunbar, but alao from other 
Inner-city high achoola in the Klaai Valley area* Studenta who have completed 
one year of chemlatry, biology and mathematica ara eligible to participate. 
Selection la baaed upon the atudent'a motivation, profeaalonal goala , 
acholaatic aptitude, accompUahmenta, maturity, recoMMndatlon from aclence 
teachara, a short eaaay deacribing what he/ahe expecta to gain from 
participating in the program, and where poaalble, a letter from parenta 
Indicating parental commitment* An Advlaory Commlttaa conalatlng of tbrae 
Wright State faculty and three high achool teachera make the aelectlon 
following personal interviewa. Tha atudenta work 8 houra a day for a 40 
hour-week and ara paid a atipend/aalary of $1,000 for the 7 week program. 

In addition to providing a meaningful banda'-on reaearch experience to 
minority and women atudanta, wt alao provide a almllar opportunity to 
precollege aclence teachera who are women, or belong to minority groupa, or 
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who teach a significant number of minority and women ftudents. Participation 
in research during the sunoer allows the teachers to update their knowledge 
and skills in modern research tools and techniques Jo that they can, in turn, 
bring a sense of exciteinent to the classroom and stimulate student interest in 
scientific careers. Their involvement in the sumncr program has also led to 
year-round linkages between the teachers and the university faculty and has 
promoted further collaboratioo which has minimized a sense of professional 
isolation that many science teachers feel in their school environment. 
Selection is based upon the teacher's motivation, recoonendation from the 
principal, desire to participate in research, and a statement as to how 
his/her students will benefit from the teacher's participation in the program, 
including how he/she would stimulate students toward careers in science. The 
teachers participate in research under faculty supervision. They are also 
involved in searching the literature in the library which strengthens the 
teacher's knowledge of the subject natter taught. Teachers are encouraged to 
accompany their faculty supervisors to professional meetings and to present 
papers based on their sunoier activity. Teachers work 8 hours a day for a ^0 
hour week and are paid about $2,000 for the 7 week sumner prograsi. 

Every attenpt is made to integrate the teacher participants and the 
Student Research Apprentices into a close working relationship with laboratory 
personnel, including undergraduate and graduate students. Every Friday at 
noon* all student apprentices, science teachers and the faculty mentors get 
together for a pizza party to enhance communication, to share enthusiasms, to 
describe what was accomplished during the week, and to iron out any 
difficulties or problems. Thia sunm«r, we are also inviting to the Friday 
sessions minority and women scientists from the private sector to discuss, in 
simple language, thei^ own research and to act as role models for the 
students. On Friday of the sixth week, all students and teachers give a brief 
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formal presentation of what waa accomplished during the summer. On Friday of 
the seventh weekt a luncheon-banquet is held at which parents/guests are 
invited and the faculty mentors present certificates of participation along 
with a gift purchased with their own funds to their student apprentice or 
teacher participant. 

We began our Sumner Research Program quite modestly in 1991 with 7 
African-Afoerican students and one science teacher, although 31 students and 
six teachers wanted to participate. The 1991 sunner program v^as so successful 
that lOA students and 17 teachers applied to participate in the 1992 suimer 
program. However, we only had the resources to acconnodate 17 students and 
six teachers. These individuals are presently working in faculty laboratories. 
I should note that all 7 students and the science teacher who participated in 
the 1991 suirmer program also wished to participate in the 1992 summer program. 
Four of those students (Latrice Turpin, Justina Brown, Raahida Seldon and 
Elgin Right) and the science teacher (Ms. Drucilla Veasley), all of whom are 
participating for the second ti«e, have accompanied me to Cleveland for these 
hearings. 

I would also like to note that the Wright State faculty who acted as 
nentors in the 1991 sunner had very positive responses to the program. 
Indeed, the progran was so successful that while 12 faculty Members had 
expressed an interest to act as mentors in 1991, this suraaer 41 faculty wished 
to act as mentors. Two oth.er points of interest about the 1991 sujoser program 
are: (1) two students are coauthors, or their help is acknowledged, in 
scientific papers to which they contributed significantly (this is quite rare 
even for undergraduate students), and (2) one student, Latrice Turpin, 
recently graduated from high school and will b« majoring in pharmaceutical 
chemis:ry at Ohio Stats University this Fall. (As I indicated earlier, 
Latrice has accompanied us to Cleveland.) The other six students from the 
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1991 fiuiwner program (three of those are alto here) are doing extremely well 
academically pnd will be graduating in 1993; I an assured that they all plan 
to go on to college and major in one of the aciences. If resources become 
available, we plan to track the studento for several years to aee if they do 
indeed pursue scientific careers. 
What mor<B needs to be dooef 

(1) The Summer Research Program by itself is not enough. We need to 
implement year~round science enrichment programs for minority and women 
high school students. This may Involve bringing them to the university 
and private sector laboratories after school hours and on Saturdays so 
that they can work as research apprentices throughout the year. Through 
such year-round mentoring programs, we can nurture, encourage, motivate. 
Inspire and challenge minority and women students to pursue careers in 
science, including gradtiate work. The involvement of the private sector 
is criticsl since the students will gain a better understanding of the 
career opportunities available in science and technology. There is also 
s need for similsr programs that target the precoUege teachers. In 
addition, efforts are needed to encourage network formation between 
research scientists and educators. However, Incentives (financial and 
otherwise) will have to be made available to attract the teachers to 
these programs. 

(2) At the federal level, each major granting agency, such as NSF and NIH, 
should establish s separate precollege science enhancement division so 
that funds can be made available for innovative projects. It is my 
understanding that NSF Is In the process of doing juat that, and I 
applaud their effort for recognizing the need and tha Importance of 
science enrichment programa that target precollege students. Through Its 
funding mechanisms, the federal government can do much to encourage snd 
support the development of huaan resources for science and engineering. 
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A stable multiyear funding base is critical piccollege science 
enrichment and intervention programs are to succeed. I eo^phasise the 
imiltiyear funding baae because of our own experience last yeer. We were 
awarded a one~year model project grant for our work at Dunbar on 
September 23, 1991 ~ one month after the achool had been in session. 
(The application deadline waa January 31, 1991.) Becauae of the late 
notification, we were not aa effective in influencing science education 
as we would have been had we been notified of funding before the school 
year had started. What made the situation even worse waa that we had to 
turn around two montha later to apply for a renewal of the grant for the 
next year and, interestingly, we had to include a progress report of what 
we had accomplished in the three-month period between September 23, 1991 
and January 10, 19921 Sadly, the net result waa that much of our effort 
for the first 3-4 months waa expended in preparing and submitting the 
grant renewal application. A multiyear grant award would not only reduce 
the time spent on writing renewal applications each year, it would alao 
give us. aa well aa the high achool tcachera, the achool aUministrstion, 
and the parenta of the high school youths, tiioe to plan ahead. A 
multiyear grant would slso give us the opportunity to trsck the studfnts 
with respect to their scadenic success in college snd csreer selection. 
I would slso urge the granting agencies to move up the aubmisaion 
deadlines for grsnt spplicstions so that we can be informed of the 
funding dcciaion well before the school year begina. In thia connection, 
I would like to mention that we aubmitted our grant renewal application 
for the 1992-93 academic year before the deadline of January 31, 1992; 
however, we atill do not know of the funding declaion. Since the achool 
opens on August 24, there ia a great deal of uncertainty about the level 
of our effort and work At Dunbar in the coming academic year. Thia 
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uncertainty is also affecting our plan to offer an introductory biology 
course for Dunbar students this Fall. 
(A) There is a need to institute tutorial prograns for students during and 
after school hours. Such programs should be staffed by academically 
strong undergraduate and graduate students who would act es teaching 
assistants. Funds are needed for this purpose. The tesching assistants 
would work closely with the teachers and would be under the supervision 
of the Program Director. Not only would they review the topical Material 
that had been presented in class that day and answer questions, the 
tutors would bring in (with guidance and assistance from the University 
faculty) new problems /examples to illustrate concepts. The teaching 
assistants would also assist tcac.i<.<!rs with setting up laboratory 
experiments/denonstrations . Furtherawre, they would be effective role 
models. 

In addition to the after-school tutorial program, we need to institute 
a science/mathematics laboratory for students in the program to use duriig 
study periods. The laboratory should be staffed with teachers and 
teaching assistants who would sssist students ss they did homework. 

(5) To further increase the pool sice and quality of minority and women 
students for college science studies, we need to bring the science 
enhancement programs Into the presecondary grades. And we need to ensure 
thst the teachers teaching at these levels have the propar scientific 
background and resources to do the job effectively. 

(6) Tlie inner-city public schools Isck the resources to make the drastic 
changes needed to improve science education, including the need to revis« 
and modernize acience courses. The schools can only do this 
cooperatively with help from ths universities, and the university 
scientists nat play a key rols in thia effort. Thus, I would urgs that 
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6tep« be taken at the state level to promote linkages and partnerBhips 
between public univeniciei and public ichooli; the ongoing partnership 
between Wright State and Dunbar High School can serve as a model. Tlie 
Board of Regents and the State Board of Education, working together, can 
Mke this a reality. 

(7) If school-based intervention programs are to succeed, we must involve and 
educate parents about science so that they can, in turn, sti»ulate their 
children'^ interest in science, help them set high career goals and 
complete rigorous course work. We have taken one step in this direction 
by inviting parents to attend the luncheon -banquet that is held at the 
end of the sunroer research program, during which students participating 
in the program are recognized and given certificates of participation and 
a gift from their mentors. We have had very poslUve responses from 
those parents, but we need to do more. We can help parents by organizing 
public evening forums on scientific issues of current interest (for 
example, AIDS, human nutrition and obesity, cholesterol snd heart 
disease, oncogenes and cancer, implications of global wanning, biological 
effects of drug/alcohol abuse, etc.). These forums should be organized 
in conjunction with Parent-Teacher Associations, church-related and other 
social groups. 

(8) While the one~on-one interaction with high school students, as part of 
the Sujmer Research Program, is a very effective and successful strategy, 
it is also very time-consuming for faculty and has absorbeo much of their 
time allotted for research activity during the sunMr. Up until now, the 
faculty have toluatcered their tiiae for the Sxmmtr Research Program. 
However, as this outreach program expands, faculty involvement needs to 
be encouraged and their efforts need to be recognired and rewarded. 
Participation in prograa activities should be counted in tenure and 
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pronrofcion decisions along with research productivity and teaching. 
Formation of partnerships among federal agencies, educational institutions 
(includinf; universities), and the private sector should be encouraged for 
the expHcit purpose of science enhancement at the precollege level. 
Universi.-.y research scientists have a critical role to play in this 
venture, ho^t/cr, they cannot do it alone. Federal and State Governments 
and the private sector must become full partners in this effort. 
(9) Finally, I would urge the federal government and the private sector to 
make efforts to expand the job market for scientists in general, and for 
minority and women scientists, in particular. This in itself would be a 
great incentive for minority and women students and entice them to pursue 
careers in science. 

To 0UMBarix«, the Federal Government can help us enhance precollege 
science education in the following ways: 

(1) create a separate precollege science enhancement division in each of 
the major funding agencies. 

(2) institute a multiyear funding base. 

(3) notify institutions of the funding decision well before schools open. 

(4) encourage states to fore linkages and partnerships between public 
schools and public universities. 

(5) encourage business, industry, and other private sector organizations 
to forn partnerships with universities, Boards of Education and 
schools . 

(6) increase funding for the following purposes: 

(a) tutorial progra«s during and after school hours, 

(b) laboratory supplies and equipment, 

(c) year-round research program for students and teachers, 

(d) fifuncial incentives for science teschers, 
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(e) parentfl involvement in their children** education, and 

(f) tracking the acadenic iuccesa of the ftudenti in college, and 
their career selection and retention. 

On behalf of all of u« Involved in thia exciting endeavor, I thank you 
for providing us with this opportunity to describe our program and for your 
interest in and concern about enhancing precollege science education in 
general, and for ninorities and women in particular. 
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Since the hearing held on July 7, 1992 before the Senite Coamittee on 
Governmental Affairs on "Scieocc «od Itoth EducAtioa Rcfora", I have had the 
opportunity to study the Senate bill S,685 entitled, **Svmmmr Xtaldmtial 
Science Acade^ Act of 1991,** that Senator John Glenn has introduced. The 
concept of the Summer Science Academy for 7-12 grade studenta snd its 
implementation are long overdue, and I coriwend Senator Glenn for introducing 
the bill. I also applaud his concern and efforta to enhance precollegt 
acience education in general and for talented, econoaically disadvantaged, 
minorities, and women in particular. 

The Sumner Science Academies will not only promote nentoring for 7-12 
grade students, but will also provide these students an opportunity to 
interact with minority and women scientists. The involvement of these 
individuals sk role models is particularly important for disadvantaged youths 
who may not know any scientists and other professionals in their own 
coiwrninities. It is also crucial that the students participate in the 
Academies on a multiyear basis, as the Senate bill S.685 calls for. A stsble 
muitiyear funding base will also provide the opportunity to track the Academy 
participants and graduates for several years. Trscking, unfortunately, is not 
often poasible when educational enhancement programs are funded on a 
year-to-year basis. 

I have two additional recommendationa : 

(1) The students should be given the opportunity to participate in the 
Academies even during the academic year - perhapa two Saturdays each month. 
This will not only permit oentoring on a continuing basia, but it will also 
make the summer program more meaningful for the atudents. Further, progress 
of the studenta in their academic work, as well as acquiring life skills, can 
be monitored throughout the year. ^ 
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(2) A parallel progr&m for science teachers who teach disadvantaged 7-12 
grade youths should be initiated during the suanter, as part of the AcadeMies. 
The teachers would have the opportunity^ through participation in research 
projects under the supervision of University scientists, to update their 
knowledge of modern research toolfi and techniques. Thic will enhance and 
modernise science contet.t of courses and bring e sense of excitement to the 
claesroom upon the teachers' return. Furthermore, their involvement in the 
Summer Academies will lead to long-term, year-'round, linkages and partnerships 
between the teachers and the scientists, and promote collaborative activitiea. 
Thia network formation between research scientists and teachers will reduce 
professional isolation that many science teachers feel in their achool 
environments. 

Thank you for giving me the opportunity to comment on Senate bill S.685 
and to have theae comments added to my previoualy subsitted testimony. 

Prem P. Batra, Ph.D. 
Department of Biochcmiatry 
Wright State University 
Dayton, OH ^5A35 

6A9B 
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statement of 
Spcnce M. Armstrong 
Associate Administrator 
OfQce of Human Resources and Education 
National Aeronautics and Space AdminlstraUon 

before the 
Committee on Governmental Affairs 
United States Senate 

July 7, 1992 



Reform of our educnUon system has t>cen debated for years. However, v/hot 
dlffercnUates the reform environment of the 1990's from that of past 
decades Is that major efforts are now focused on the accomplishment of a 
set of National Education Goals. These six goals for the year 2000 Include 
Increasing the high school graduation rate; enhancing student achievement 
and citizenship; making U.S. students first in science and mathematics 
achievement: and advancing adult literacy and lifelong learning. 

To achieve the ambitious National Education Goals, this Nation must make a 
commitment to substantial change in the way we view education—In what 
and how we teach and leani. A reform effort of this scope requires not only 
addressing the structure, policy, and regulations of our school system, but 
also Its culture. Wc must develop new cultural norms for education by 
encouraging cooperative. Interdisciplinary, and lifelong learning. V^e must 
Institutionalize In our schools a culture that embraces continuous 
Improvement and lifelong learning. 

In addition, systemic change, by definition, must address the needs of all 
students— Including those groups traditionally underrepresented in science, 
engineering, and mathematics. To effect a cultural change in the Nation's 
school system, all reforms must be based on the premise that every student 
can and will learn. 

A set of National Education Goals is not enough to transform the U.S. into "a 
nation of students." America 2000, the Presidents national strategy to 
achieve the National Education Goals, recognizes the need to support "break 
the mold" programs and replicate tliem. To achieve the National Education 
Goals, wc must "walk the talk." Innovative schools and excellent teachers 
have always existed; however, in the past, they tended to be fragmented and 
isolated. For systemic reform to take hold, we need a coordinated approach 
to expand good ideas, replicate models that work, and provide all teachers 
with the opportimlty to improve their skills. 
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The role of the Federal Government in the Implementation of the National 
Education Goals is guided by the Committee on Education and Human 
Resources of the Federal Coordinating Council for Science, Engineering, and 
Technology (FCCSET/CEHR). The Department of EducaUon and the 
National Science Foundation are leading Federal efTorts In national education 
reform. The role of the mission agencies, including NASA, Is one of support. 
In that capacity, our Vision is to support systemic change in the education 
system through expanding and enhancing tlie sclcnUftc and technological 
competence of all educators Involved In tlie education reform movement. In 
doing so, NASA will be recognized by the education community as a 
premiere mission agency In support of the National Education Goals and 
national education standards. 

However, reform of the Nation's education system cannot be realized 
through Federal commitment alone. Approximately 6% of the total 
spending for elementaiy and secondary education Is from Federal sources. 
The remainder Is primarily supplied by state and local governments. Given 
this, reform of the education system must be: led by national, state, and local 
education organizations; supported by Federal, state, and local governments; 
and ultimately. Implemented by school admmistrators, classroom teachers, 
parents, and students. 

Reform begins with pursuing Immediate goals, e.g. changes In curriculum 
and Instruction, improved teacher Inservlce, and Innovative community, 
business, and school partnerships. However, these changes must be 
sustained to eft'ect a long- term change in the culture of our schools— In the 
value we place on education and In the expectations we have of our students, 
teachers, and ourselves. The element which binds together all education 
reform efforts Is the establishment of national standards — learning 
standards, teaching standards, and assessment standards — developed 
through consensus. NASA will support the development and 
implementation of these standards and the resultant state, district, and 
private curriculum frameworks by ensuring that our educational programs, 
activities, and materials are consistent witli them. 

NASA has begun a number of initiatives which directly support the National 
EducaUon Goals, America 2000, the FCCSET/CEHR ImplementaUon 
priorities, and the emerging national standards. For example, in those 
states receiving National Science Foundation funding for Statewide Systemic 
Initiatives (SSI), NASA Centers will explore and develop linkages between 
existing Center education programs and the efforts of SSI. These linkages 
will Include both precollege and higher education programs. In addition, 
our Centers will develop Institutional llnl;ages with state education 
personnel to ensure that programs address state and local education reform 
efforts. 
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One NASA-supported effort is the Tri-State Education Initiative fTSEl), a 
region of Mississippi, Alabama, and Tennessee that was offlciaJly established 
June 9, 1992, as the Nation's first America 20OO community to cross state 
lines. In cooperation with the Department of Education and other Federal 
agencies, NASA initiated a Total Quality Management (T9M)-based effort to 
identify the various customers to be served by the Initiative, their wants and 
needs, and how to accomplish the National Education Goals in this tri-state 
area. The primary 1 ^Jl desire identified in the original TQM-based analysis, 
repeated again and a^^ m by students, parents, and educators, was for a 
world-class education system that could really change the local economic 
cycle. 

All 29 public school districts forming the Trl-State EducaUon InltlaUve 
Consortium signed a Memorandum of Agreement outlining the parameters 
for cooperation. The National Education Goals and the America 2000 
strategy provide the basis for these Consortium parameters, while the 
priorities developed by FCCSET/CEHR guide the involvement of NASA and 
other Federal agencies. 

In addlUon, NASA has inlUated a Trl-State Uamlng Center, a potenUal 
working laboratory' for Implementing the mathematics standards developed 
by the National Council of Teachers of Mathematics and the science 
curriculum standards under development by the National Research Council. 
Designed as a potential adaptive model, the program Is being implemented 
wltli enthusiastic community involvement and support. What was once an 
underserved educational system is on its way to becoming a national model 
for meaningful systemic change. 

In addition to implementing agencywide programs, each NASA Field Center 
develops and manages programs to address the specific needs of its local 
education community. For example. In a unique collaborative effort, NASA 
Lewis Research Center, the Cleveland Public Schools, and Uie Cuyahoga 
Metropolitan Housing Authority have initiated an educational program at 
Anton Grdlna Primary Achievement School to encourage Inner-city youth to 
embrace the discovery of science and mathematics. This program 
recognizes that touJ family involvement and support is a vital key to 
achieving and sustaining systenoic change, Kowever, too often a child's 
aversion to mathematics, science, and technology begins at home, where 
parents themselves are uncomfortable with these subjects. Consequently, 
the Anton Grdlna project encourages parents to actively participate with the 
in-school and after-school activities, culminating in the building of a 
simulated space station habitat in the school. 

This project has helped the district introduce a more inclusive hands-on 
approach to learning. It offers students a new cultural environment in 
which success in science and mathematics is perceived as attainable by 
every student, teacher, and parent. Increased attendance. Improved test 
scores, and the dramatic increase of parental involvement and participation 
all point to the need to replicate this program's success, Anton Grdlna 
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teachers will be teaching other teachers how to implement the approach In 
their classrooms and schools. Next year, the pilot will expand to another 
school in Cleveland and hopefully, one in Indiana 

Lewis has also been extremely proactive in its support of education reform 

efforts at the state level. One such initiative. entlUed the Empowerment of 

Educators and Employees Program (EEAEP), is a "train the trainers" 

program In which Aerospace Education Specialists will work with educators 

in Lewis' six-state region to train them to work with other educators and 

students In their local areas. In the Cleveland area, an individual wlU be 

Identified as the Lewis contact for each district, and we plan to have at least 

one educator In each county of Lewis* six-state region. The EEAEP will *~ 

utilize the Lewis Computer Bulletm Board, the NASA Teacher Resource 

Room, and Regional Teacher Resource Centers and Space Grant Institutions 

throughout the region to supply Information to participants and coordinate 

activities. r 



The Aerospace Education Specialists will work closely with state 
departments of education to identiiy targets of opportunity where NASA 
resources may be most effectively utilized and leveraged to assist the 
greatest number of educators. They will also Identify: all of the important 
state meetings at which NASA should have a representative: and the state 
and local programs which would benefit the most from NASA's active 
Involvement. 

Universities will be Integrated into the process, emphasizing the preservice 
component of teacher enhancement. A pilot program at the University of 
Akron will link the Schools of Education and Engineering to provide 
preservice teachers with unique opportunities to experience mathematics, 
science, technology, and engineering applications first-hand before entering 
the classroom. 



In addition, one of Lewis' education specialists has been invited to serve on a 
committee to advise the Ohio State Department of Education in the 
development of a model curriculum for science. This advisory conmilttee 
will make recommendations to the curriculum writers regarding business, 
cultural, economic, pedagogical, and social considerations relevant to the 
model curriculum. NASA is honored to be a part of this process. 

One of the most far-reaching efforts to support systemic change is to 
provide teachers with the tools they need to step away from the textbook 
and into the high-technology classroom of the next century. With the 
proliferation of educational technologies such as satellite communications 
and on-line computer information systems, every school, no matter how 
remote, can have immediate access to the latest information and educational 
materials. 
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For example, through NASA Spacellnk, our on-line computer information 
service, educators, students, and the public can access aerospace-related 
Information, including lesson plans and educational publications, by 
computer network. NASA Select, the Agency's internal communication 
service, offers informational and educational programs as well as real-time 
mission coverage, accessible in both the dacsroom and the home via 
satellite dishes and cable television ^sterns. Our satellite videoconference 
series for educators allows teachers from all over the country to participate 
in NASA Inservice workshops. Through these innovative distribution 
methods, utilizing the latest computer and satellite technology, we are able 
to offer every teacher the opportunity to participate in NASA's education 
program. 

The scope of NASA's role In education is small when compared to that of the 
Department of Education or the National Science Foundation. However, by 
leveraging our unique resources, our facilities and personnel, we are using 
NASA's inspiring mission as a vehicle for teaching and for learning. As a 
Federal agency with a vested interest in the Nation's scientiHc and 
technological health, the educational health of this Nation is not only an 
opportunity for NASA, it Is an obligation. 
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United States Committee on Governmental Affairs 
Senator John Glenn, Chairman 

Hearing Testimony 

Ted Sanders 
Superintendent of Public Instruction 
Ohio Department of Education 

NASA Lewis Research Center 
Administration Building Auditorium 
Cleveland. Ohio 

July 7, 1992 
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The Challenge 

The challenge before us, 'By the year 2000. U. S. students will be the 
first in the world in science and mathematics achievement" is a 
formidable one. The problems of schools in general, and with mathematics 
and sciepce'<»ducation in particular, have not been brought about because 
of sudden deterioration. Throughout our history, traditional educational 
practices have provided the quality of teaching and learning necessary to 
sustain our nation as a world leader in virtually every endeavor. This 
traditional education, in which knowledge is fixed, teaching is telling, 
learning Is absorbing and reciting, and authority is top-down, has met our 
needs through most of our agricultural and industrial ages. 

The problems of mathematics and science education in schools today 
are linked to a transformation in the basic nature of society into a rapidly 
changing information age. According to John Naisbitt in his book 
Megatrends 20Q0, information and the ability to collect, maintain, and 
interpret it wilt be the most valuable commodity in the new age. To 
prepare-Qhio students for this information age, education must be 
transformed. Such a transformation is characterized by the changing 
nature of knowledge, teaching as assisting performance, learning as the 
process of constructing knowledge through making sense of experiences. 
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and shared authority. Mathematics and science education for the 
Information age should make use of modem tools, especially the computer 
and calculator, and provide more hands-on training, problem-solving 
activities; an<^ opportunities for students to work together. It should 
assure Jbat all' students encounter the sanr» core of learning regardless of 
economic circumstarvces and career aspirations as well as opportunities 
to pursue additional studies in depth; and it should seek to assess the 
broadest range of outcomes that are essential for mathematics and 
science literacy. Efforts to fundamentally alter any of the key features of 
the educational institution will have profound implications for beliefs and 
values, working relationships, and practices related to school culture, 
curriculum, assessment, instructional methods, special needs, and the 
needs of the learning community to understand and participate In the 
educational enterprise. 

This transformation is the challenge of mathematics and science 
education retorm. World-class literacy Ih mathematics and science is a 
key to the economic well-being of the country and to individuals' capacity 
to fully participate in a technologically-based, information-driven world 
society. A transformed mathem.atics and science education is absolutely 
necessary to empower ALL Ohio students for the information age. 
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What do w« know about whara wa ara? 

Ohio is a diverse state, characterized by large metropolitan areas 
like Cleveland and remote populations of Appalachia. Ohio also represents 
a large segment of American society by having some of the wealthiest 
areas of ^Fia 'North Carttral region of the U,S. ,and soma of the poorest areas 
of the country. Correspondingly, there is a wide range of teaching 
expertise and school conditions in Ohio. Ohio is homo to many of the 
highest quality mathematics and science programs in the nation such as 
the Lakeland Area Center for Science and Mathematics in Lake County. But 
Ohio is also home to schools in dire need of assistance. 

The results of the Ohio Ninth-Grade Proficiency Tests in 
Mathematics for the class of 1994 indicate that only about 43 per cent of 
Ohio students passed on their first attempt and only 68 per cent have now 
passed after four attempts on the test. 

We know that, in general, Ohio students score dose to the average 
on mathematics and science tests such as the National Assessment of 
Educatk>n^al Progress when compared to students in other states. Our 
students do not compare so well when compared to students in other 
countries. According to statistics released by the American College Test 
High School Profile Report, Ohio has slightly fewer college-bound 
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students who plan to major in mathematics than other states and slightly 
more college-bound students who plan to major in science than other 
states. In all, less than 5 per cent of Ohio's college-bound seniors plan to 
major in mathematics or science. 

It KS clear that Ohio schools are in ne4d of the Wnd of 
transformation in mathematics and science education I have described. 
What is Ohio doing to transform mathematics and science 
•ducatlon? 

The Ohio Department of Education is committed to transforming 
mathematics and science education. In December 1991. Ohio became one 
of the first states in the nation to take up the gauntlet of America 2000 
and proclaimed its Ohio 2000 plan. Within this plan. Ohio accepted the 
goals of America 2000 including Goal 4 that proclaims. "By the year 2000. 
U.S. students will be first In the world in science and mathematics 
achievement.- .At about the same time, the Ohio Mathematics and Science 
Advisory Commission, a broad-basod group established by the State Board 
of Education, released its report, Moving Towstrd the 21$t Century: 
Strengthening Mathematics and Science Learning for All Ohio'ans, which 
details recommendations for transforming mathematics and science 
education. Using this goal and these recommendations, the Ohio 
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Department of Education has accepted a leadership rote for the 
transformation of mathematics and science education in Ohio and 
developed an action plan to guide this transformation. 

Efforts, have been under way since '1989 to bring state-of-the-art 
curricula rrTmetthemafics and science education to Ohio. Using the 
Standards' published by the National Council of Teachers of Mathematics, 
the Ohio Department of Education developed The Model Competency-Based 
Mathematics Program, which guides course of study development in every 
school district in the state of Ohio. By the fall of 1992, each Ohio school 
district is required to develop a course of study according to the spirit 
and intent of the mathematics model. 

7770 Model Competency-Based Science Program is now under 
development at the Department and will be available for use in the 
development of local courses of study in the fall of 1993. This model is 
being developed utilizing a wide range of expertise from within the state 
of Ohio and ^ across the nation. It wilT benefit fr6m the curriculum 
developtnint efforts of the National Science Teachers Association {Scope, 
Sequence & Coordination), the American Association for the Advancement 
of Science {Project 2061), the Lawrence Hall of Science, and many others. 
In addition, the development of this curriculum model will benefit from 
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the evolving work of the National Academy of Sciences in the area of 
National Standards in science. 

In the area of assessment, Ohio has an evolving proficiency testing 
program in rpany areas including mathematics and science. A proficiency 
test in ipiTthe^natics 'lor students in the nlath-grade was Implemented in 
1990. Science testing at the ninth grade level will join the mathematics 
test in 1995. These two tests join the areas of citizenship, reading, and 
writing as criteria for obtaining a high school diploma in Ohio. 
Proficiency testing at three other grade levels in each of these five 
subject areas will be added by the 1995-96 school year. 

The results of the Ohio's existing proficiency testing program 
indicate that schools will need extensive h«ip in transforming their 
programs to assure student success on the outcomes assessed. Ohio has 
recently joined 13 other states in a program to share resources and 
efforts to develop authentic assessments In science, namely, the State 
Collaborativ^s on Assessment and Student Stondards, a project of the 
Council 'Of Chief State School Officers. 

The Ohio Department of Education Is also collaborating with 
professional organizations, institutions of higher education, and funded 
projects to transform preservice and inservice education for Ohio 
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teachers- the most vital part of the transformation of the Ohio 
educational system. Unfortunately, it is an area where resources are 
stretched to the breaking point. In mathematics, the Ohio Model for 
Excellence ia Mathematics (OMEM), a joint project between the Ohio 
DepartmetlT'csf'Education and the Ohio Council of Teachers of Mathematics, 
held over BO regional meetings to prepare local leadership teams to 
facilitate the fud and effective implementation of The Ohio Model 
Competency-Based Mathematics Program. Funded with inservice dollars 
provided through the state's portion of the Dwight D. Eisenhower National 
Program for Mathematics and Science Education, OMEM teams were able to 
initiate the systemic professional development needed to implement the 
model, but much more needs to be done. 

Also funded by the Eisenhower program, 48 grants for partnerships 
between higher education and local schools were distributed for the 
purpose of inservice mathematics and science teacher education in 1991. 
This represented a slight increase in" this effort 'from only 26 projects in 

1989. ;~ 

In 1990, Ohio successfully won one of the first ten State Systemic 
Initiative (SSI) grants administered by the National Science Foundation. 
Ohio's SSI, Project Discovery, divides the state into eight regions to 
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efficiently deliver teacher inservice instruction in mathematics and 

science. Project Discovery's goal is to develop leadership teams of 

teachers and scientist/mathematicians from each of the eight regions 

who will train mathematics and science teachers in their regions. These 

region^ ^Te' governed- at the local level by collaborative leadership groups 

that include persons from all areas of the learning community in the 

region. Over half of Proj^iCt Discovery's funding comes from Ohio sources. y 

The regional delivery structure established by the Ohio Department 
of Education through Project Discovery is being articulated with all other 
Department efforts as an important vehicle to transform the entire 
educational system, beginning with the mathematics and science teaching 
force at the middle school level and quickly evolving to Include 
instruction at all levels, the development of materials and techniques for 
schools, preservice teacher education, and the recruitment of the rest of 
the Ohio community, including Ohio businesses and industries, parents, 
and other community members. ^ ^ 

IVe belieye that the entire community of learners must be involved in 
order for a complete transformation of the educational system to occur. 
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Wh«t can th« f«dar«l 0ov«rnm«nt do? 

By the fall of 1993, Ohio will have mathematics and science 
curricula based on world-class standards. That is the easy part. The hard 
part will be t^ie translation of those ideas, techniques, and materials into 
the schppls.' ^aper t^nsformations can be accomplished easily. The real 
transformation will occur in individual buildings and classrooms in every 
community in Ohio, from Cincinnati to Columbus, from Cleveland to 
Gallipolis, and from Bryan to Ashtabula. The transformation must reach 
all of Ohio's 50,000 mathematics and science teachers and all of the 2 
million students of our state. 

The assistance provided by the Elsenhower program for Mathematics 
and Science has been helpful, but it Is simply not enough. But if we are to 
attain our goal of "the best in the world" through a transformed 
educational system, and if we are to have a truly mathematically and 
scientifically literate citizenry, decision makers who have been 
empowered tp succeed in an Informatidrv society/ then we must find 

additional^ resources for implementing of the shared vision for the 

c . ■ ' - 

transformation. 

Within this shared vision for transforming mathematics and science 
education, are several priorities that must be supported at the federal 
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level, A new infrastructure for education must be built at the community 
level. Everyone in the school community must understand ind accept his 
or her stake jn the transformation of science and mathematics education. 
Additional federal dollars must be targeted for collaborative efforts at 
the comfnunity level. " For example, more federal program approval 
decisions need to be made based on the degree to which local busirwsses 
and industries, community leaders, social agencies, and citizens in 
general are involved in educational reform. 

A critical need exists for federal support of the redesign of whole 
schools especially for the redesign of mathematics and science education. 
The development and implementation of mathematics and science 
programs based on world-class standards such as the Ohio Model 
Comoetency-Based Mathematics Program and the Ohio Model Competency- 
Based Science Program must be a federal priority. 

Developing preservice and inservice programs that help 
mathematics ^ and science teachers excel in redesigned schools ^represents 
another' critical ^priority that requires increased federal support. 
Programs based on the trainer-of-trainer model such as Project Discovery 
and the Ohio Model for Excellence in Mathematics will have a tremendous 
payoff in the future in terms of true systemic reform. All implementation 
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and professiona! development efforts inevitably succeed or fail based on 
the powerful nature of teacher-student Interactions. Every teacher must 
be touched by the school transformation process on an ongoing basis. Many 
trainers who .share in the vision of the transformation of mathematics and 
science, education ard'''needed. 

Our mathematics and science transformation will truly be the 
gatekeeper to a competitive and prosperous America. We in Ohio invite 
the federal government to increase its commitment to strong learning 
communities and become a full partner in the transformation of Ohio's 
schools, in order for all students to have access to a world-class 
education in mathematics and science, we must all join in the spirit of 
America 2000 and transform education for the information age. 

O 
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